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CHAPTERI GENERAL INTRODUCTION 
 
1.1 Background 
Community Based Natural Resources Management (CBNRM) encompasses 
forest management, fisheries, watersheds, wetlands, biodiversity conservation, 
protected areas, pollution and waste control, sustainable livelihoods. CBNRM has 
provided rural people with additional sources of income and mitigated impacts of 
climatic changes, improved management of natural resources that include forests, 
wildlife, agriculture, fisheries, etc.,  and conveyed natural resources management 
authority and responsibility to rural populations. Community-based natural resource 
management (CBNRM) is also associated with a variety of related terms such as 
community resource management, community-based coastal resource management, 
community forestry, co-management, and even natural resource management. The 
variety of definitions of the terms depends upon the context and country involved. 
However, Community-based natural resource management is characterized by local 
communities playing the central role in identifying resources, defining development 
priorities, choosing and adapting technologies and implementing management 
practices. CBNRM is a potential development option in order for Cambodia to 
address problems of rural poverty and environmental conservation. In Cambodia, 
there has been increasing pressure on natural resources in recent years, with 
intensifying conflicts over land conversion, and over exploitation of natural resources.  
Natural resources, while still relatively abundant, are coming under increasing 
pressure. Current natural resource management policies, in addition to undermining 
the incentives for the broad governance reforms espoused in the Rectangular Strategy, 
are likely to lead to increased competition for resources from a growing population. 
Reorienting the governance of natural resources can improve livelihoods in rural 
areas, thus reduce the potential for conflict, contribute more substantially to economic 
growth and exports, provide improved environmental services, and increase public 
revenues (World Bank, 2004). The Royal Government‟s Rectangular Strategy places 
good governance at its core, and highlights the agricultural sector (including forestry 
and fisheries) as the first among four “strategic growth rectangles” requiring priority 
support (RGC, 2008). For community fisheries and community forestry organizations, 
likewise, securing legal recognition of rights to access and manage local resources is 
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only a first step. Communities‟ ability to defend these rights in practice depends on 
the responsiveness and accountability of public authorities. The distribution of 
benefits depends on the degree to which the leaders of such community organizations 
are in turn accountable towards their members. A recent review of community 
protected areas, community fisheries and community forestry found that both are 
demonstrating improvements in resource protection and enforcement, but that poor 
households are still lagging behind in their ability to realize an equitable share of 
benefits (Blomley et al. 2010).  
The current Cambodian population is over 15 million people, and 80.5% of 
whom live in rural area. Ecotourism and non-timber forest products contribute to 
livelihood development and environmental conservation which accounts about 20 per 
cent of Cambodia‟s Gross National Product (GNP) and 72% of the workforce is 
engaged in agriculture and forestry activities (FA, 2008, FA, 2010, Ratanak and Yabe, 
2009).  
 Cambodia contains a number of diverse natural habitats that are important to 
maintain existing biodiversity, sustain economically and socially valuable natural 
resources, and provide an overall healthy environment for the people of Cambodia so 
that they are high potential for livelihood improvement based on ecotourism 
development and NTFPs collection (Timmins and Ratanak, 2001; Claasen and 
Ratanak, 2006). Ecotourism and NTFPs are very diverse and represent a considerable 
economic value to rural livelihoods in Cambodia. In 2009, the international tourists 
decline approximately 4 percent because of world economic crisis, but the arrivals of 
tourists were increased again up to almost 7 percent in 2010 (UNWTO, 2011). The 
ecotourism sector in Cambodia has been growing at a rate of 20-30% per year 
(Ratanak and Yabe, 2009), making it one of the country's strongest growth sectors and 
tourism development is high on the royal government of Cambodia‟s priorities. 
Moreover, Cambodia has a number of potential ecotourism destinations, especially in 
eastern part of Cambodia (Bauld, 2007). Most visitors to Cambodia visit nearby 
Angkor Wat from a base at Siem Reap and it is estimated that 20 percent of these 
tourists also visit ecotourism sites in Cambodia during their stay. A majority of the 
rural population is using NTFPs as an important source of income and subsistence and 
they are also considered to play a key role for food security in areas where seasonal 
food shortages occur, especially among poorer households. NTFPs therefore have 
particular significance for the poorest part of the population, and thus represent an 
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important resource for Cambodian economy. Medium income households collect 
NTFPs with an average total value of $345 per year (Prom and Mckenney, 2003; 
Meng and Martin, 2002). 
 
1.2 Problem Statement 
However ecotourism in Cambodia is growing very fast in the last few years. 
The ecotourism scene urgently needs proper guidelines and directions of international 
standards to sustain its natural growth, meanwhile, NTFPs (Rattan & Bamboo) have 
been increasing pressure in recent years, with intensifying conflicts over land 
conversion, and over exploitation of natural resources. The negative impacts of poorly 
regulated tourism and NTFPs will destroy environment, natural resource and culture 
assets in local community such as wildlife trade, illegal rattan and bamboo trade, 
habitat loss, too much trash from food, drink, traffic and road construction; economic 
exploitation of vulnerable communities by unethical tourism operators, especially in 
indigenous communities where people are not accustomed to a cash economy; over 
use of natural resources, as in land encroachment, hunting and fishing; damage to 
indigenous communities cultural traditions through destruction of spirit forests. 
 
1.3 Research Objectives 
The objective of this study is to establish the policy implication for both 
conserving biodiversity and improving livelihood development in Cambodia. And the 
specific objective of this research is to analyse the preference of local community 
towards species diversity conservation and management; and ecotourism development 
and management for the benefit of long term sustainability of their resources and 
income generation; to estimate willingness to pay of local community and tourists 
towards protecting resource and ecotourism management; to estimate the value of 
ecotourism and the NTFPs on biodiversity conservation and livelihoods development 
and to generate recommendations to enhance impacts and to improve policy support 
for biodiversity conservation and livelihood development in Cambodia. 
 
 
4 
 
1.4 Survey Sites 
The growing interest in ecotourism are evident in North-eastern Cambodia for 
example a number of operators have already started providing hiking tours into the 
surrounding countryside, which usually combine nature with cultural experiences and 
some international trekking tour operators are also taking an interest in these areas 
especially Mondulkiri and Kratie province (Bauld, 2007; Schellhorn and Simmons, 
2003). Mondulkiri  Province in Eastern Cambodia is a relatively remote and 
unpopulated area, with large forest tracts still remaining and 2/3 of forest land are dry 
deciduous forest and 1/4 are dense and semi-dense forests, the rest is either grass land 
or agriculture land (Timmins and Ratanak, 2001). Almost eighty percent of the 
provincial population belong to Phnong ethnicity, and they have the lowest population 
density of any provinces in Cambodia (See Figure 1). Kratie Province, located on the 
east bank of the Mekong River, attracts the most of visitors, many of whom wish to 
watch the last Irrawaddy Dolphins left in the world.  The recommended place to see 
them is Kampi Village, about 15 kilometers from town. Kampi ectourism site, Kratie 
province is the best place in Cambodia to see the rare Mekong River Dolphin and it is 
the most inhabited dolphin pool in the Mekong River with about 26 dolphins. Kampi 
dolphin ecotourism was established in 1999. Kampot is situated close to 
Sihanoukville and also borders Vietnam. It is located in the northern coastal greater 
Mekong sub-region economic corridor, which stretches for 893km from Bangkok to 
Mau Nam Can in Vietnam; Kampot has become an increasingly popular destination 
for foreign and local tourists because of rich in flora, and fauna diversity (See Figure 
1).  Rattan and bamboo are the top three of NTFPs in Cambodia with value annually 
of approximately US$7.3 million (Davies and Mould, 2010, WWF, 2010, Enterprise 
Opportunities Ltd, 2006) and according to Forestry Statistics (2007), the main trading 
of NTFPs in Cambodia, including resin, rattan and bamboo.  During the last decade, 
the rattan and bamboo trade have decreased dramatically because of land conversion, 
over harvesting and unsustainable management (Vuthy and Hourt, 2006). Thus, 
the  sustainable  management  of  rattan and bamboo resource is  widely considered 
to  be  a  good  strategy  to both biodiversity  conservation and livelihood 
improvement for the benefit of the development of Cambodian economy and poverty 
reduction in remote areas.  WWF Cambodia in 2007 has selected this for the piloting 
sustainable rattan productions project in Prek Thnot community protected area, Bokor 
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national park, Kampot province and then selected sustainable bamboo production 
pilot project in 2009 in O Tauch community protected area.  
 
1.5 Organization of Study 
Six chapters plus four appendixes were organized as follows: 
Chapter1: General Introduction 
Chapter 2: Methods and Materials 
Chapter 3: Literature Review  
Chapter 4: Estimating the values of ecotourism on environmental conservation in 
Cambodia 
Chapter 5: Estimating the values of Non-Timber Forest Products on environmental 
conservation in Cambodia 
Chapter 6: General Conclusion 
Appendix 1: Questionnaire 
The purpose of the first chapter was to make clear about the main problems 
and objectives of two case studies on ecotourism development and management and 
another two case studies on the value of rattan and bamboo sustainable productions, 
the ecotourism and non-timber forest products situation in Cambodia, and the survey 
sites. The second chapter was to summary all methods and to demonstrate the way to 
collect and to analyse data by using some equations. The third chapter is to explain 
the definition of ecotourism and non-timber forest products and to reveals the current 
status of tourism, ecotourism and non-timber forest products and Cambodia and in the 
world. The two case studies on ecotourism development and management have been 
shown in Chapter 4. The first case study is on the valuing preference for ecotourism in 
the Phnom Prich wildlife sanctuary, Mondulkiri province and the second case study 
on the estimating the benefits of fresh water dolphin ecotourism on environmental 
conservation, Kratie province. The first case study revealed preferences of tourists 
toward package tour and willing to pay for entrance fee for improving ecotourism 
management in the wildlife sanctuary, while the second case study is to demonstrate 
the preference of local community for dolphin ecotourism development and 
management. Three case studies were appeared in Chapter 5. The preference of local 
community towards sustainable forest management in Prek Thnot community 
protected area is the first case study and the second one is on the valuing of rattan on 
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environmental conservation in Prek Thnot community protected areas and the last 
case study is on the estimating the benefits of bamboo on environmental conservation 
in O Tauch community protected area. These case studies have been revealed the 
behavior and preference of local community towards rattan and bamboo sustainable 
productions for the benefit of biodiversity conservation and livelihood development in 
Cambodia. The purpose of the final chapter was to conclude the results of 5 case 
studies and generate policy implications for both ecotourism and non-timber forest 
product development and management in Cambodia. After the seven chapters, four 
appendixes were added. 
 
 
 
 
 
Survey Site 
Figure 1: Ecotourism, Rattan and Bamboo Survey Sites 
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CHAPTERII: RESEARCH METHODOLOGY 
 
2.1    Research methods  
The face to face interview method will be carried out, following the 
recommendations of the NOAA panel (Arrow et al., 1993). In general, choice models 
applied to non-marketed goods assume a specific continuous dimension as part of the 
framework by using a discrete choice. They were inspired by the Lancasterian 
microeconomic approach (Lancaster, 1966), in which individuals derive utility from 
the characteristics of the goods, and the first study to apply choice models to non- 
market valuation was Adamowicz et al. (1994). Recently, Choice models are 
frequently applied to the valuation of non-market goods. This method gives the value 
of a certain good by separately evaluating the preferences of individuals for the 
relevant attributes that characterize that good, and provides a large amount of 
information for designing preferred goods (Bateman et. al., 2002). According to 
Adamowicz et al., (1998), there are seven steps in the choice models for choice 
modeling method: (1) Characterization of the decision problem; (2) Attribute level 
selection; (3) Modeling design development; (4) Questionnaire development; (5) 
Sample sizing and data collection; (6) Model estimation; (7) Decision Support System  
development. 
The stakeholder analysis, participatory tools and quantitative surveys 
underpinned all the discussion of impacts, ensuring that differences between 
stakeholders will be identified and distribution of costs and benefits assessed. The 
financial analysis provided information on the scale of financial flows injected into 
the local economy from the project, which in itself was a key finding. But the 
estimation of different types of flows will be also integrated into the livelihood 
analysis, to investigate their significance to the livelihoods improvement and 
conservation biodiversity. The analysis of external influences is one of the ways of 
identifying „key factors‟ that shape the livelihood impacts. The experimental design 
for both questionnaires were created using a main effect orthogonal statistical design 
generated using SPSS19. The alternatives for each choice set were generated using a 
cycled design from the original fractional factorial design. In the researcher selected 
questionnaire, a blocking strategy was used to reduce the number of choice tasks 
given to each respondent. In the respondent selected questionnaire prepared 
8 
 
experimental designs were used as templates as shown in Table 1. Respondents were 
advises that they could choose to include any number or type of attributes in their 
choice decision. 
2.2  Choice Modeling Design 
2.2.1 Valueing preferences for ecotourism in the Phnom Prich WS  
The face to face interview method was carried out, following the 
recommendations of the NOAA panel (Arrow et al., 1993). The questionnaire was 
designed into two languages, Cambodian for domestic tourists and English for foreign 
visitors (see Appendix1). The survey was conducted in February and March of 2007 
with 216 tourists (111 domestic tourists and 105 international tourists); and 
government officers and Non-Government Organizations (NGOs) were also 
interviewed during survey. The two most attractive visitor sites were chosen for our 
survey in order to represent the tourist arrivals in Mondulkiri Province and close to 
the wildlife sanctuary (see Table1). At first respondents received general information 
about the characteristics of PPWS, Protected Areas Management in Cambodia, 
posters about ranger patrolling activities, research activities and result of biodiversity 
and zoning results from WWF Species Conservation Project in Cambodia, photos of 
Globally Threatened-and Endangered species for both large waterbirds and mammals 
that were captured by camera-trap from the sanctuary (see Appendix6) were used to 
show visitors in order to let them know about PPWS. Then the second part is the 
choice modeling questions. The two attributes with four levels and three attribute with 
three levels will use to create choice sets using a 4
2
x 3
3
 orthogonal main effects 
design (Louvier et al., 2000), which produced thirty six choice sets that will be 
blocked into six versions of six choice sets (see Table2). Both local and international 
tourists will evaluate thirty six pair of descriptions plus another option in each pair 
(see Figure2).   
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Table 1: Sample location, size and distance for Phnom Prich Wildlife Sanctuary 
Location  Sample size Distance from PPWS  
Senmonorom 
   -Domestic 
   -International 
Bousra Waterfall 
   -Domestic 
   -International 
 
46 
81 
 
65 
24 
 
15Km 
 
 
 
25Km 
Total 216  
Figure 2: Sample of choice set 1 for international tourist (Version1) 
Package A ( With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation View 
5 large water bird species  
+ wild Cattle 
 5 large water bird 
species  
 
 
I would 
not 
choose 
any of 
these 
packages 
Cultural Resources No visit 
 
Visit and 
Communication  
+ Dancing 
Water-based 
Activities 
Canoeing Canoeing    
+ Fishing 
Accommodation 
and Transportation 
Safari camp 
+ Bike 
Home stay  
 + Car 
Price US$200 US$300 
I would choose… 
( √ Check Only One) 
□ □ □ 
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Table 2: Attributes and levels used in the Choice Models 
 
Attribute 
 
 
Definition 
 
Level 
 
Wildlife 
Observation 
View (WOV) 
 
 
 
Cultural 
Resources(CR) 
 
 
Water-based 
Activities(WBA) 
 
 
 
Accommodation 
And 
Transportation 
(AAT) 
 
 
 
Price 
 
The number of 
different species 
of animals to be 
viewed 
 
 
 
The number of 
different types of 
performance 
 
The number of 
different types of 
WBA 
 
 
The number of 
different types of 
AAT 
 
 
Amount that 
tourists would 
pay for their 
package tour 
 
1) Observing five species of large water birds  
2) Observing five species of large water birds 
& wild cattle 
3) Observing five species of large water birds, 
wild cattle & riding elephant 
 
1) No visit 
2) Visit & communication 
3) Visit, communication & dancing 
 
1) No activities  
2) Canoeing 
3) Canoeing & fishing 
 
 
1) Home stay & Bike 
2) Home stay & Car 
3) Safari camp & Bike 
4) Safari camp & Car 
 
Domestic1)US$40      International    1)US$200 
                2)US$60                              2)US$250 
                3)US$80                              3)US$300  
                4)US$100                            4)US$350 
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2.2.2 Fresh Water Dolphin Ecotourism in Kratie Province  
The face to face interview method was carried out, following the 
recommendations of the NOAA panel (Arrow et al., 1993). The survey was conducted 
in November-December of 2012 with 300 local community and government officers 
and Non-Government Organizations (NGOs) will be also interviewed during survey. 
At first respondents received general information about the characteristics of fresh 
dolphin conservation in Kratie province. Then the second part is the choice modeling 
questions. The five attributes with four levels use to create choice sets using a 4
5
 
orthogonal main effects design (Louvier et al., 2000), which produced 25 choice sets 
that was blocked into 5 versions of 5 choice sets (see Figure3).  
 
 
 
 
 
Figure 3: Sample of choice set 1 (Version1) 
ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 10% 
 0%  
 
I would not 
choose any of 
these packages 
Increase Dolphin 
Population 22 Dolphins 
24 Dolphins 
Increase Dolphin 
Conservation Zone 768ha 
900ha 
Decrease  Illegal 
Activity 30% 
50% 
Price US$50 US$30 
I would choose… 
(  √ Check Only One) 
□ □ □ 
 
12 
 
Table 3: Attributes and levels used in the Choice Models 
Attribute Definition Level 
Increase Tourist Number 
(ITN) 
 
The number of tourist 
increase per year (Percent) 
1)0% 
2)10% 
3)15% 
4)20% 
 
Increase Dolphin 
Population (IDP) 
 
 
The number of Dolphins 
 
 
1)20 Dolphins 
2)22 Dolphins 
3)24 Dolphins 
4)26 Dolphins 
 
Increase Dolphin 
Conservation Zone 
(IDCZ) 
 
 
Size of Conservation Zone 
(ha) 
 
 
1)100 ha 
2)200 ha 
3)300 ha 
4)400 ha 
 
Decrease  Illegal Activity 
(DIA) 
 
Patrolling around dolphin 
pools to reduce illegal 
fishing gear especially 
Gillnet fishing (Percent) 
1)0% 
2)15% 
3)30% 
4)50% 
Price 
 
Amount that community 
would pay for saving 
dolphin per year (US$) 
 
1)US$0       
2)US$50       
3)US$100 
4)US$150                              
 
Attributes Levels 
 Basic Level Level 1 Level 2 Level 3 
Increase Tourist 
Number (ITN) 
0% 10% 15% 20% 
Increase Dolphin 
Population (IDP) 
20 Dolphins 22 Dolphins 24 Dolphins 26 Dolphins 
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Increase Dolphin 
Conservation 
Zone (IDCZ) 
768ha 800ha 850ha 900ha 
Decrease  Illegal 
Activity (DIA) 
0% 15% 30% 50% 
Price US$0 US$50 US$100 US$150 
 
Finally, the questionnaire will also elicit information about non attribute 
variables such as sex, age, education, income, attitude, perception and the assessment 
of survey sites. 
 
2.1.3 Valueing Rattan in Prek Thnot community protected area  
The face to face interview method was carried out, following the 
recommendations of the NOAA panel (Arrow et al., 1993). The survey will be 
conducted in February and March of 2012 with 300 local community and government 
officers and Non-Government Organizations (NGOs) will be also interviewed during 
survey. The two sites were chosen for our survey. At first respondents received 
general information about the characteristics of Bokor national park. Then the second 
part is the choice modeling questions. The five attributes with four levels use to create 
choice sets using a 4
5
 orthogonal main effects design (Louvier et al., 2000), which 
produced 25 choice sets that was blocked into 5 versions of 5 choice sets (see 
Figure4).  
 
 
 
Figure 4: Sample of choice set 1 (Version1) 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 10,000 Seedlings 0 Seedling  
I would not 
choose any of 
these 
packages 
Sustainable RATTAN 
Harvesting 19 Million Canes 
23 Million Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered 
Species 15 Species 
20 Species 
Price 
US$50 
US$30 
I would choose… 
(  √ Check Only One) 
□ □ □ 
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Table 4: Attributes and levels used in the Choice Models 
Attribute Definition Level 
Rattan Coverage (RC) 
 
The number of rattan  
seedlings enrichment 
planting each year 
(Seedling) 
1)0 Seedling 
2)10,000 Seedlings 
3)15,000 Seedlings 
4)20,000 Seedlings 
 
Sustainable Rattan 
Harvesting (SRH) 
 
 
The number of canes 
harvested every year 
(canes) 
 
1)500, 000 canes 
2)19 million canes 
3)23 million canes 
4)28 million canes 
 
Forest Management for 
REDD+ (FMR) 
 
 
Management of forest for 
getting REDD+ payment 
(percent) 
 
1)0% 
2)20% 
3)30% 
4)40% 
 
Increase Endanger 
Species Conservation 
(IESC) 
 
 
Number of endanger 
species protected (species) 
 
1)5 species 
2)10 species 
3)15 species 
4)20 species 
 
Price (P) 
 
Amount that community 
would pay for managing 
forest per year (US$) 
 
 
1)US$30 
2)US$50 
3)US$70 
4)US$90 
 
Finally, the questionnaire will also elicit information about non attribute 
variables such as sex, age, education, income, attitude, perception and the assessment 
of survey sites. 
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Attributes Levels 
 Basic Level Level 1 Level 2 Level 3 
Rattan Coverage 
(RC) 
0% 10% 15% 20% 
Sustainable Rattan 
Harvesting (SRH) 
500,000canes 19million canes 23million canes 28million canes 
Forest 
Management for 
REDD+ Benefit 
Sharing 
0% 20% 30% 40% 
Increase Endanger 
Species 
Conservation 
(IESC) 
5 species 10 species 15 species 20 species 
Price US$30 US$50 US$70 US$90 
 
2.1.4 Valueing Bamboo  in O-Tauch community protected area  
The face to face interview method was carried out, following the 
recommendations of the NOAA panel (Arrow et al., 1993). The survey will be 
conducted in February and March of 2012 with 300 local community and government 
officers and Non-Government Organizations (NGOs) will be also interviewed during 
survey. The two sites were chosen for our survey. At first respondents received 
general information about the characteristics of Bokor national park. Then the second 
part is the choice modeling questions. The five attributes with four levels use to create 
choice sets using a 4
5
 orthogonal main effects design (Louvier et al., 2000), which 
produced 25 choice sets that was blocked into 5 versions of 5 choice sets (see Table5).  
 
 
Figure 5: Sample of choice set 1 (Version1) 
ATTRIBUTE POLICY A POLICY B C 
Bamboo Coverage 5,000 Seedlings 0 Seedling  
 
I would not 
choose any of 
these 
packages 
Sustainable Bamboo 
Harvesting 100,000 Canes 
200,000 Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered 
Species 10 Species 
15 Species 
Price 
US$40 
US$20 
I would choose… 
(  √ Check Only One) 
□ □ □ 
 
 
16 
 
Table 5: Attributes and levels used in the Choice Models 
Attribute Definition Level 
Bamboo Coverage (BC) 
 
The number of bamboo 
clumps enrichment 
planting each year 
(Clumps) 
1)0 Clumps 
2)5,000 Clumps 
3)10,000 Clumps 
4)15,000 Clumps 
 
Sustainable Bamboo 
Harvesting (SBH) 
 
 
The number of poles 
harvested every year 
(poles) 
 
1)50, 000 poles 
2)100,000 poles 
3)200,000 poles 
4)300,000 poles 
 
Forest Management for 
REDD+ (FMR) 
 
 
Management of forest for 
getting REDD+ payment 
(percent) 
 
1)0% 
2)20% 
3)30% 
4)40% 
 
Increase Endanger 
Species Conservation 
(IESC) 
 
 
Number of endanger 
species protected (species) 
 
1)0 species 
2)5 species 
3)10 species 
4)15 species 
 
Price (P) 
 
Amount that community 
would pay for managing 
forest per year (US$) 
 
1)US$20 
2)US$40 
3)US$60 
4)US$80 
 
Finally, the questionnaire will also elicit information about non attribute 
variables such as sex, age, education, income, attitude, perception and the assessment 
of survey sites. 
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Attributes Levels 
 Basic Level Level 1 Level 2 Level 3 
Bamboo Coverage 
(BC) 
0% 10% 15% 20% 
Sustainable 
Bamboo Harvesting 
(SBH) 
50,000poles 100,00 poles 200,000 poles 300,000 poles 
Forest Management 
for REDD+ Benefit 
Sharing 
0% 20% 30% 40% 
Increase Endanger 
Species 
Conservation 
(IESC) 
0 species 5 species 10 species 15 species 
Price US$20 US$40 US$60 US$80 
 
2.3 The Conditional Logit Model 
The choice Modeling (CM) technique requires respondents to choose only one 
among three options from each of several sets. The resulting statistical model predicts 
choice behavior as a function of the attributes and level that identify the different 
choice set. According to Lancaster (1966), CM is consistent with Lancaster‟s theory 
in which consumption choices are defined by the utility or value that is derived from 
the attributes of a particular good and random utility theory, which describes discrete 
choices in a utility. The relationship of this variable can be introduced by assuming 
that the relationship between utility and characteristics follows a linear path, and by 
assuming that the error terms are distributed according to a double leg distribution; 
the choice probabilities have a convenient closed-form solution known as the 
multinomial logit model (MNL). The conditional logit model used in this study is 
presented below.  Because CE involves selection of a substitute policy from several 
alternatives on the basis of the random utility model (Ben-Akiva and Lerman, 1989 & 
McFadden, 1974), it can be expressed in equations, as shown below: 
When the i-th respondent selects j from the set of alternatives, C, the utility uij can be 
defined by Equation (1): 
)1(ijijij vu   
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where 
ji
v  denotes the observable portion of the utility and ij  indicates error term.  
When the i-th respondent selects j, the utility uij of the selected alternative j is higher 
than the utility uik  of the other alternatives, and its probability can be defined by 
Equation (2): 
);Pr(
)2();Pr(
);Pr(
Ckvv
Ckvv
Ckuu
i jikiki j
ikiki ji j
iki ji j

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

 
So long as the error term are independently and identically distributed (IID) and 
follows a Type I extreme value (or Gumbel) distribution, the probability of selecting 
alternative j can be expressed as follows: 



Cj
ij
ij
ij
v
v
)exp(
)exp(

 
If a main effect model, confined to the feature vector xij specific to the alternative, is 
created for the observable utility function v, it can be defined by equation (3): 
)3(
)exp(
)exp(





Cj
ij
ij
ij
x
x



 
Where  denotes a parameter vector, xij.  In this case, the logarithmic likelihood 
function can be defined as follows: 
)4()ln()(  i j ijijdLL   
If the alternative is selected, 1ijd .  Otherwise, dy is equal to zero.  If parameters can 
be estimated, the welfare measure of MWTP can be calculated in the following way.  
That is, the indirect utility function v can be defined by Equation (5), if it is assumed 
to be a linear function involving the attribute xk, the amount paid, p, and their 
parameters k and p : 
)5(),( pxpxv p
k
kk    
If this equation is subjected to total differentiation, deeming the utility level 
unchanged (dv = 0) and fixing the attribute xk (other than attribute xj) also at the initial 
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level, the amount of WTP for one unit increase of attribute xj can be defined as 
follows:  
)6(
p
j
jj
x
p
v
x
v
dx
dp
MWTP
j 

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
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
  
In this way, MWTP following a change in the alternative policy‟s level can be 
calculated. 
 
The Attributes with three levels such as Wildlife Observation View, Cultural 
Resources and Water-based Activities; and attributes with four levels such as 
Accommodation and Transportation and the price of each package (see Table7). The 
attributes for the C option were coded with zero values for each of the attributes and 
the constants (C) were equal to 1 when either A or B option was selected. The Choice 
data of the conditional logit model and marginal effects were analyzed by using 
LIMDEP 8.0 NLOGIT 3.0 (see Greene, 2002). 
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The Attributes with four levels such as Non Timber Forest Product Coverage 
(NC), Sustainable NTFP Harvesting (SNH), Forest Management for REDD+, 
Increase Endangered Species Conservation (IESC) and the price (see Table7). The 
attributes for the C option were coded with zero values for each of the attributes and 
the constants (C) were equal to 1 when either A or B option was selected. The Choice 
data of the conditional logit model and marginal effects were analyzed using LIMDEP 
8.0 NLOGIT 4.0 (see Greene, 2002).  
 
Table 6: Explanation of Attribute and Non-attribute variables in Choice Models 
Variables Attributes Codes 
C Constants  
GUIDE With guide & without guide International: 1=English Speaking 
guide, 0=Without English Speaking 
guide; Domestic: 1=With guide, 
0=Without guide 
CATTLE 
Observing large water birds & 
wild cattle 
(1=BCATTLE, 0=Water birds) 
ELEPHANT 
 
Observing large water birds, 
wild cattle & riding elephant 
(1=BELE,0=Water birds) 
SEEING Visit & communication (1=BSEEING, 0=No Visit) 
DANCE Dancing (0=BDANCING,0=No Visit) 
CANOE Canoeing  (1=BCANOE,0=No activities) 
FISH Canoeing & Fishing (1=FISH,0=No activities) 
HCAR Home stay & Car (1=BHCAR, 0=HBike) 
SBIKE Safari camp & Bike (1=SBIKE, 0=HBike) 
SCAR Safari camp & Car (1=SCAR, 0=HBike) 
PRICE Offered Price (US$)  
Variables Non-Attributes Codes 
SEX Sex  (1=Male, 0=female) 
AGE Age  log(age) 
EDU Education Level (1=under high school & high school, 
2=Bachelor, 3=Master, 4=PhD. or 
higher 
STAY Length of stay Actual number of day 
TIME Frequency of respondents Log(frequency) 
BCAMBO Cambodian (1=CAMBO, 0=FOREIGNER) 
BEUROPE European (1=EUROPE, 0=AMERICA) 
AUSTRA Australian & Japanese (1=AUSTRA,0=AMERICA) 
CANADA Canadian (1=CANADA,0=AMERICA) 
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Table 7: Explanation of Attribute and Non-attribute variables in Choice Models 
Variable Attributes Codes 
C Constants  
NTFP Coverage (NC) 
The number of rattan or 
bamboo seedling enrichment 
planting each year 
(1=NC1, 0=NC0); (1=NC2, 
0=NC1); (1=NC3,0=NC2) 
Sustainable NTFP 
Harvesting (SNH) 
Number of canes harvested 
every year  
(1=SNH1,0=SNH0); 
(1=SNH2, 0=SNH1); 
(1=SNH3, 0=SNH2) 
Forest Management 
for REDD+ Benefit 
Sharing (FMRB) 
Management of forest for 
getting REDD+ payment 
(1=FMRB1, 0=FMRB0); 
(1=FMRB2,0=FMRB1); 
(1=FMRB3, 0=FMRB2) 
Increase Endangered 
Species Conservation 
(IESC) 
Number of endanger species 
protected 
(1=IESC1, 0=IESC0); 
(1=IESC2, 0=IESC1); 
(1=IESC3, 0=IESC2) 
Price (P) 
Amount that community would pay 
for managing forest per year (US$) 
(1=P1, 0=P0); (1=P2, 0=P1); 
(1=P3, 0=P2) 
Variables Non-Attributes Codes 
SEX Sex (1=Male, 0=female) 
AGE Age log(age) 
EDU Education Level (1=under class 1,  2=Class 1-
6, 3=Class7-9, 4=Class 11-
12, 5=Over 12) 
 
In this way, MWTP following a change in the alternative policy‟s level can be 
calculated. The Attributes with four levels such as Increase Number of Tourists (INT), 
Increase Dolphin Population (IDP), Increase Dolphin Conservation Zone (IDCZ), 
Decrease Illegal Activity (DIA) around dolphin pools and the price (see Table8). The 
attributes for the C option were coded with zero values for each of the attributes and 
the constants (C) were equal to 1 when either A or B option was selected. The Choice 
data of the conditional logit model and marginal effects were analyzed using LIMDEP 
8.0 NLOGIT 4.0 (see Greene, 2002).  
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Table 8: Explanation of Attribute and Non-attribute variables in Choice Models 
Variable Attributes Codes 
C Constants  
Increase  Tourists 
Number   
Tourist Number 
(1=ITN1, 0=INT0); (1=ITN2, 
0=ITN1); (1=ITN3,0=ITN2) 
Increase Dolphin 
Population 
Dolphin Population  
(1=IDP1, 0= IDP0); (1= IDP2, 
0= IDP1); (1= IDP3,0= IDP2) 
Increase Dolphin 
Conservation Zone 
Size of Conservation 
Zone (ha) 
(1=IDCZ1, 0= IDCZ0); (1= 
IDCZ2, 0= IDCZ1); (1= 
IDCZ3,0= IDCZ2) 
Decrease Illegal Activity Illegal Activity (%) 
(1=DIA1, 0= DIA0); (1= DIA2, 
0= DIA1); (1= DIA3,0= DIA2) 
Price Offered Price(US$) 
(1=P1, 0=P0); (1=P2, 0=P1); 
(1=P,0=P2) 
Variables Non-Attributes Codes 
SEX Sex (1=Male, 0=female) 
AGE Age log(age) 
EDU 
  
Education Level 
 
(1=under class 1,  2=Class 1-6, 
3=Class7-9, 4=Class 11-12, 
5=Over 12) 
 
2.4 Latent Class Model 
A latent segment model was developed to test for underlying heterogeneity in 
model choice situations. It recently drew considerable attention among many 
researchers as a segment of useful tools for capturing heterogeneity across different 
segments in targeted markets (Boxill and Adamowicz 2002; Greene and Hensher 
2002). The resulting statistical model predicts choice behavior as a function of the 
attributes and level that identify the different choice set. This is based on the notion 
that choice experiment involves the selection of a substitute policy from several 
alternatives on the basis of the random utility model (Hu et al. 2004; Boxall and 
Adamowicz 2002; Swait 1994) it can be expressed in equations. 
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CHAPTERIII LITERATURE REVIEW 
3.1 What is Community Based Natural Resources Management 
(CBNRM)?  
A diversity of Co-management approaches that strive to empower local 
communities to participate actively in the conservation and sustainable management 
of natural resources through the following strategies:  
 Community Forestry 
 Community Fisheries and Co-Management of Fisheries  
 Community Protected Area   
 Community: A group of people living in one or more villages, in the 
Kingdom of Cambodia, interested in social, culture, custom and economic 
issues in using sustainable natural resources within or nearby their area for 
their subsistence and livelihood improvement (Forestry Law, 2002). 
 Local Community : Community tribe or a group of people whose home 
residence is inside or nearby the State forest and having their custom, religious 
belief and culture that depend on Forest Products& Byproducts for their 
subsistence (Forestry Law, 2002). 
 Fishery Conservation Area: refers to classification of freshwater or marine 
fishery domains, clearly defined as geographical boundary for aquatic animals 
and aquatic plants to shelter, to spawn, to feed and grow. Fishery conservation 
area is a seed production and the fishery protected areas, in which any activity 
that have a negative effect on fishery resources are strictly prohibited, except 
for permitted scientific research purposes following reasonable principles 
(Fishery Law, 2006). 
 Community Protected Area: Participation of local community or indigenous 
ethnic minorities in an elected form of administrative structure, recognized by 
the Natural Prevention and Conservation Administration, with the joint 
purpose of management and sustainable use of natural resources in a particular 
part of the protected area, aimed at promoting the standards of living of the 
local community and indigenous ethnic minorities (PA Law, 2008). 
 Forestry Community: A voluntary community that assembles under a 
Community Forest Agreement for implementing the sustainable use and 
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development of forest resources conforming to the provision of this law 
(Forestry Law, 2002). 
 Community Fishing Areas: refer to the fishery domain of the state handed 
over to the community fishery under the agreement between the chief of  
Cantonment of the Fisheries Administration and the communities or groups of 
citizens living inside or around the fishery domain. Those citizens are mainly 
dependent on fisheries for their daily life and using traditional fishing gears for 
fishing, which they manage and use that area sustainably (Fishery Law, 2006). 
 The environmentally responsible travel and visitation to relatively undisturbed natural 
areas in order to enjoy and appreciate nature (and any accompanying cultural features 
– both past and present) that promotes conservation, has low negative visitor impact, 
and provides for beneficially active socio-economic involvement of local 
populations.” (World Conservation Union or IUCN) 
  A form of sustainable tourism within a given natural and/or cultural area where 
community participation, conservation and management of biodiversity, respect for 
culture and indigenous knowledge systems and practices, environmental education 
and ethics as well as economic benefits are fostered and pursued for the enrichment 
of host communities and satisfaction of visitors.” (First National Ecotourism 
Congress, 1999). 
 Form of tourism involving visiting fragile, pristine, and usually protected areas, 
intended as a low impact and often small scale alternative to standard commercial 
tourism. Its purpose may be to educate the traveler, to provide funds for ecological 
conservation, to directly benefit the economic development and political 
empowerment of local communities, or to foster respect for different cultures and for 
human rights. Since the 1980s ecotourism has been considered a critical endeavor by 
environmentalists, so that future generations may experience destinations relatively 
untouched by human intervention (Honey, M., 2008). 
 The International Ecotourism Society (TIES) defines ecotourism as: “The responsible 
travel to natural areas which conserves the environment and improves the welfare of 
local people” (The Echo Traveller, 2011). 
 A low impact, environmentally sound and community-participatory tourism activity 
in a given natural environment that enhances the conservation of bio-physical and 
cultural diversity, promotes environmental understanding and education and yields 
socio-economic benefits to the concerned community” (DENR-DOT, 1998). 
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3.1 Tourism and Ecotourism  
3.1.1 Introduction 
Travel and tourism is one of the fastest growing industries in the world in 
terms of economic power. It accounts for many jobs and contributes to over 5 percent 
of Gross Domestic Product globally. In 2011 there were 919 million tourists globally, 
and the Asia–Pacific region was the second most-visited region after Europe (WTTC, 
2011). The global Travel & Tourism is expected to grow by an average 4% per year 
between 2011 and 2021. This is down marginally from the 4.3% for the same period 
that was forecast earlier in the year and by 2021 Travel & Tourism is predicted to 
account for 69 million more jobs– almost 80% of which will be in Asia, Latin 
America, the Middle East and Africa. The Asia-Pacific region would continue to be 
the major playing field for international tourism. The region, which currently receives 
204 million international tourists, will receive 355 million in 2020 and 535 million in 
2030. It is, together with Africa, the region that will experience the strongest growth 
with average annual growth of 4.9%, and its share of the world market will go from 
22% to 30%.  
Ecotourism is also the fastest-growing segment of the tourism industry with an 
annual growth rate of around 20 percent, which is much higher than that of the 
industry as the whole (TIES, 2011). In addition, ecotourism makes up 50 percent of 
all international tourism (UNDP et al., 2001).Then the Quebec declaration on 
ecotourism was adopted at the World Ecotourism summit, held in Quebec City, 
Canada in March 2002, and the plan of implementation adopted at the world summit 
on sustainable development held in Johannesburg, South Africa in September 2002.  
Cambodia, with an area of 181,035 km
2,
 is located at the heart of Indochina. 
Cambodians are very proud of their rich natural, cultural, and historic resources, 
especially Angkor Wat temple. At present, through intensive promotion and with 
foreign aid, visitor numbers to Cambodia are growing at a rate of 20–30 percent per 
year (MoT, 2010; MOT et al., 2006; Anucha, 2004).  
3.1.2 Tourism trend in Cambodia 
 The GDP from tourism is estimated to be the second largest after the garment 
industry, according to Ministry of Tourism, 2011 and the inbound tourism to Cambodia 
has increased from roughly 466,000 in 2000 to 1.7 million in 2006 (see Table 9) with an 
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average annual growth rate between 2001 and 2006 was 22%, which is far above the 
global and regional growth rates recorded by tourism industry during the time period. 
With the economic recovery in major generating markets of Western Europe and Japan, 
there are clear indications that tourism to the Asia-Pacific region would continue to grow 
at a rate higher than the global average and that Cambodia would continue to be the major 
playing field for international tourism within the region. Domestic tourism also 
contributes to the importance of tourism industry in the national economy; especially 
when considering tourism as a tool to alleviate poverty in rural areas as majority of 
domestic tourists „spend locally‟.  
According to Cambodia‟s Ministry of Tourism (MOT) and Tourism Authority 
of Thailand (AOT), 2004 present that the major international tourism destinations in 
Cambodia can be classified into three groups. Firstly, Siem Reap as a center for 
historical and cultural tourism, then Kratie, Mondulkiri, Stung Treng and Ratanakiri 
Province as the center for ecotourism site in Northeastern Cambodia and finally 
Krong Preah Sihanouk as a center for coastal tourism (MOT et al., 2006; MOT and 
CNMC, 2003). Domestic network and linkage of the master plan for tourism cluster 
are Phnom Penh, the capital of Cambodia, as the tourism center site, Siem Reap as the 
historic site.  
In 2010, Cambodia attracted around 2,508,289 international arrivals and the 
Table1 shows the overall growth trend of international visitor arrivals to Cambodia 
from 1994-2010. According to Ministry of tourism, (2010) shows that the top ten 
visitor generating markets in 2010 for Cambodia have been the China, the United 
State, the Republic of Korea, Japan, , Malaysia, France, Taiwan, Australia, the United 
Kingdom, Thailand and Singapore.  
The growth forecast that Cambodia has to position itself not only in the South-
East Asian region but within the larger context of the entire Asia-Pacific region. In 
terms of arrivals, Cambodia grew at a rate of between 18 and 40% from 2004 to 2007, 
a growth which slowed down in 2008 and 2009 due to the economic crisis. However, 
the growth once again picked up in 2010 recording a growth of 16% with arrivals 
growing up to 2.5 million. The first nine months of 2011 have performed exceedingly 
well and there is very possibility that Cambodia will reach almost 3 million arrivals 
this year with a growth rate between 15-18%. According to tourism projection, 
Cambodia is estimated to receive approximately 4.5 million in 2015, and 
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approximately 7 million or over in 2020, generating national revenue of 
approximately of 5,000 million in 2020, contributing to around 10% of GDP and 
creating around 80 thousand to 1 million jobs. Along with that, in general as well as 
during the crisis, the growth of domestic tourists has been clearly seen of its important 
role in contributing to national economic stability, whereby the World Tourism 
Organization is being interested in and paying greater attention in urging domestic 
tourist movement. Thus, tourism and ecotourism plays a vital role in Cambodia‟s 
economy for the benefit of property alleviation in rural areas. 
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Table 9: Growth in International Tourist Arrivals 1993-2010 
Year Visitor Arrivals 
 Number Change % 
1993 118,183 - 
1994 176,617 49.44 
1995 219,680 24.38 
1996 260,489 18.58 
1997 218,843 -15.99 
1998 286,524 30.93 
1999 367,743 28.35 
2000 466,365 26.82 
2001 604,919 29.71 
2002 786,524 30.02 
2003 701,014 -10.87 
2004 1,055,202 42.65 
2005 1,421,615 34.72 
2006 1,700,041 19.59 
2007 2,015,128 18.53 
2008 2,125,465 5.48 
2009 2,161,577 1.70 
2010 2,508,289 16.04 
Source: Ministry of Tourism, Tourism Statistical Report, Year Book 2010 
 
 Table 10 reveals the domestic and international tourist between 2009 and 
2010. All tourist sites throughout Cambodia received a total of 7,562,623 domestic 
tourists in 2010, showing an overall increase of 7.7%. Siem Reap province received 
1,577,247 visitors with an increase of 23.28%, whereas Phnom Penh received 
2,001,850 visitors, an increase of 1.44%. 
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Table 10: National and International Tourist Arrivals 2009-2010 
Destination 
(Town/Province) 
2009 2010 
National International National International 
Phnom Penh 1,973,370 1,163,493 2,001,850 1,203,033 
Siem Reap 1,279,356 998,084 1,577,247 1,305,255 
Kampong Som 395,174 126,665 491,134 133,532 
Kampot 189,846 11,566 238,147 16,940 
Kep 175,509 7,180 372,092 8,922 
Koh Kong 52,209 9,093 99,044 4,686 
Kratie 100,677 12,325 22,332 13,400 
Mondulkiri 28,107 3,251 40,852 3,918 
Ratanakiri 97,595 16,821 100,605 17,961 
Stung Treng 83,905 10,123 62,830 7,799 
Banteay 
Meanchey 
106,969 16,215 75,205 12,530 
Battambang 223,290 26,870 226,541 40,562 
Kampong Cham 237,348 13,901 286,820 27,487 
Kampong 
Chnang 
8,148 2,763 11,327 3,308 
Kampong Speu 151,558 14,078 23,265 14,341 
Kampong Thom 61,425 4,627 53,130 16,165 
Kandal 1,287,980 9,549 1,407,725 7,887 
Oddar Meanchey 68,860 13,458 93,304 972 
Pallin 98,973 82,510 244,027 62,571 
Preah Vihear 40,525 8,452 21,087 11,249 
Prey Veng 72,093 583 14,254 2,343 
Pursat 257,105 1,809 49,180 2,920 
Svay Rieng 12,623 520 13,025 850 
Takeo 20,864 21,821 37,804 11,480 
Total 7,021,509 2,575,757 7,562,623 2,927,908 
          Source: Ministry of Tourism, Tourism Statistical Report, Year Book 2010 
 
3.1.3 Main Ecotourism and Tourism in Cambodia 
The important government institutions involved in tourism and ecotourism 
including the Ministry of Tourism, Ministry of Environment, Ministry of Agriculture, 
Forestry and Fisheries, the Cambodia National Mekong Committee (CNMC), 
Ministry of Rural Development and local authorities. The major development partners 
include UNDP, EU, ADB, UNWTO, World Bank, WWF, WCS, and SNV. The 
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Ministry of Tourism, the Ministry of Environment and NGOs are the major 
stakeholders involved in tourism and ecotourism development, especially in 
community-based ecotourism. Majority of the development of tourism areas were 
developed and management by international development organizations both 
technical and financial support for natural resource management. Sustainable tourism 
(Ecotourism) development demands that ecological, economic and social aspects are 
considered in relation to one another based on TIES, 2011. The Royal Government of 
Cambodia is committed to the development of community based natural resource 
management (NRM), community forestry, community fisheries, community protected 
area management, and participatory land use planning in Cambodia. Accordingly the 
Ministry of Tourism is keen to develop community based tourism in order to increase 
community involvement and benefit sharing from tourism and to alleviate poverty 
through tourism. Among the main factors contributing to conservation, development 
of institutional and regulatory framework was mentioned. Ecotourism is seen as an 
alternative livelihood option for local communities living in environmentally sensitive 
areas. Ecotourism is seen as an incentive to reduce unsustainable use of natural 
resources. Therefore, ecotourism is seen as a tool to promote nature conservation and 
to replace non-sustainable activities such as illegal logging and over-fishing. The 
following provides a briefing about the problems encountered in implementing the 
natural resource management (NRM) and tourism projects in Cambodia including 
unclear roles and responsibilities of stakeholders; unclear government policy on 
community based ecotourism development, especially in regard to land management 
and land tenure issues; inefficient law enforcement; poverty which leads to short-
term/quick solutions; unsustainable use of natural resources; land grabbing and land 
speculation as well as lack of integrated land management plans; lack of equal benefit 
sharing mechanisms and conflict resolution systems; lack of skilled human resources 
at national, provincial and local level (e.g. in ecotourism, tourism business 
management; financial management; hospitality etc.); enhancing cooperation between 
the public and private sector as well as with NGOs; addressing the institutional 
framework and coordination issues in the national level ecotourism policy and 
strategy; identifying local skills and following up with training programs for local 
community members in NRM, ecotourism management and services, small and 
medium enterprise (SME) skills and financial management; and managing visitor 
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impacts on the natural and socio-cultural values of environmentally sensitive areas 
through regulations and codes of conduct; 
Figure 5 demonstrates the main tourism, ecotourism and natural resource 
management throughout Cambodia. 36 main ecotourism sites are showing in Figure1 
including 7 are located in Northeast Cambodia such as Kratie, Mondulkiri, Ratanakiri 
and Stung Treng province, 8 in the Tonle Sap Biosphere Reserve, 3 in the Northern 
Plains, 3 in Mekong River, 3 in the Coastal Zone and 6 in the Cardamom Mountains 
and 6 in other regions of the country (SNV, 2007). 
 
 
 
According to the MoT and SNV survey member travel agencies of CATA in 
2010 the northeastern part of Cambodia, comprising of Kratie, Stung Treng, 
Ratanakiri and Mondulkiri provinces, is considered the most potential zone for 
ecoutourism development followed by Tonle Sap biosherphe reserve and coastal 
zone. The findings from this survey indicated that types of tourist activities varied 
Figure 6: Map showing the main Ecotourism and Tourism Areas in Cambodia 
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from one place to another and Tonle Sap great lake is the most preferable destinations 
for visit after international tourists visiting Ankor Wat complex and other heritage 
sites in Siem Reap province. Besides visiting Siem Reap, 40% to 60% of international 
tourists reported that they preferred to visit nature based areas as their second choice 
whereas 20% to 40% of the total mentioned straightorward that wildlife tourism is of 
their preference (M0T, 2010; Ratanak and Yabe, 2009; Bauld, 2007; Schellhorn and 
Simmons 2003). 
 
3.1.4 Tourist profile in Cambodia 
2010 showed a fairly even gender divide in international tourist numbers to 
Cambodia with men accounting for 59.70% of all international visitor arrivals. Of the 
total, 86.82% of visitors were making their first visit to Cambodia and only 13.18% 
travelers registered as return visitors. 33.50% of total tourist arrivals were for 
returning visitors. International visitor arrivals to Cambodia were divided into the 
following categories: 29.49% were employees, 20.60% students, 12.51% business 
people, 9.08% retirees, 8% teachers, 2.25% government officials and other 18.07%. 
The data of hotel performance in 2010 indicated that the overall occupancy 
crew by 65.74% and the average length of stay of international tourists climbed to 
6.45days (see Table11). The average expenditure of tourists was high at USD115.43 
per day. Nearly haft of all visitors (49.87%) who visited Siem Reap Angkor made 
visit other destinations in Cambodia. Among the international tourists visiting 
Cambodia, 60.54% were free independent travelers and 39.46% were group inclusive 
travelers (MoT, 2010). 
Tourists comprised the overwhelming majority of international arrivals for 
leisure travel, which accounted for 75.64% of total visitors to Cambodia, while 6.05% 
of international arrivals were business, 10.70% official travel according to MoT, 
2010. An additional 2.90% came visit their friends and relatives, and 4.72% of 
visitors came for other reasons. 
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Table 11: Duration of stay in Cambodia (days) 1993-2010 
Year Average Length 
of Stay (Days) 
Tourist Expenditure (Estimate) 
Million US$ 
  
1993 N/A N/A 
1994 N/A N/A 
1995 8.0 100 
1996 7.5 118 
1997 6.4 103 
1998 5.2 166 
1999 5.5 190 
2000 5.5 228 
2001 5.5 304 
2002 5.8 379 
2003 5.50 347 
2004 6.30 578 
2005 6.30 832 
2006 6.50 1,049 
2007 6.50 1,403 
2008 6.65 1,595 
2009 6.45 1,561 
2010 6.45 1,786 
        Source: Ministry of Tourism, Tourism Statistical Report, Year Book 2010 
 
3.1.5 Transportation Modes 
 According to MoT 2010, the majority of international visitors arrived 
Cambodia by air, accounting for 1,304,300 or 52% of all visitors in 2010 and 
approximately 28.41% were arrived by land, and boat.  Air travellers still remained a 
diverse bunch when hailing from the Southeast Asian region, however, with 31.72% 
arriving from Thailand, 38.93% from Vietnam, 3.73% from Laos and 24.40% from 
other countries within the region. In 2010, overland travellers to Cambodia accounted 
for 40.53%, a sharp increase of 18.80% over the total registered in 2010. The share of 
waterway arrivals was 3.11% and the significant increases in overland arrival may be 
attributed to improved roads and easier access to Cambodia via international borders. 
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3.2 Non Timber Forest Products (NTFPs)  
3.2.1 Introduction 
Non-timber forest products (NTFPs) refer to a wide array of economic or 
subsistence materials that come from forests, excluding timber. Similar terms include 
"non-wood forest products (NWFPs). Many kinds of animal and plant resources are 
gathered in natural forests, including fruits, nuts, mushrooms, essential oils, floras, 
medicinal products, herbs and spices, dyes, resins, and animal products. FAO (1999) 
proposed the following definition for NTFPs or NWFPs excluding all woody raw 
materials and services: “non-wood forest products consists of goods of biological 
origins other than wood, derived from forests, other wooded land and trees outside 
forests” and Wickens (1991) provide this clearly in his definition of NTFPs: “all the 
biological material (other than industrial round wood and derived sawn timber, wood 
chips, wood-based panel and pulp) that may be extracted from natural ecosystems, 
managed plantations, etc. and be utilised within the household, be marketed, or have 
social, cultural or religious significance”.  
NTFPs are essential for subsistence and economic activities; recently, the 
importance of NTFPs is being rediscovered and is receiving increasing recognition by 
governments and other official agencies. Forests are being valued not simply for their 
timber, but as intricate systems capable of sustained generation of a great diversity of 
resources and services. NTFPs are keys to local livelihoods, in maintaining biological 
diversity, and sustainable economic growth. Firstly, Livelihood Importance NTFPs 
provide basic subsistence with food, medicines and construction materials for shelter, 
cultural and ritual values as well as cash income for many local communities, 
especially where these groups have access to forest areas. Most often NTFPs require 
opportunistic and low level harvesting, processing and marketing skills, a crucial 
resort for the poorest groups, and in many cases they are as important as agriculture. 
Secondly, Economic Importance, The important contribution of NTFPs to food and 
financial well-being has gained increased recognition. In fact, in some areas, the 
financial impact of NTFPs may be even greater than that of forestry. In local, urban, 
national and international markets, forest foods and medicines contribute substantially 
to national economic growth and the NTFP sector worldwide is growing perhaps 
faster than the timber industry. Thirdly, Environmental Importance, NTFPs represent 
a way to meet environmental objectives such as conservation of forests, watersheds, 
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and biological diversity. Many scientific researchers and development workers 
suggest that NTFPs can help communities meet their needs. Conservation efforts seek 
to encourage low-intensity management systems and see livelihood improvement as 
an important instrument to achieve nature conservation. It is often assumed that 
harvests of NTFPs have less impact on a forest than logging. However, forest 
ecosystems have complex interrelationships that harvests of some NTFPs can affect 
plant or wildlife populations negatively.  
Non-timber Forest Products (NTFPs) include: biodiversity conservation, 
ecosystem services, recreation, ecotourism and food and medicinal plants. NTFPs 
consist mainly of plants and fungi that may be used for a variety of traditional, 
commercial such as plant foods or edible plant products, fibres from plants are 
materials used to build, medicinal plants  have the primary purpose to treat people and 
their animals; extractives are chemical substances (liquid or not) derived from plant 
parts, with specific characteristics used in a variety of products, like essential oils for 
their fragrance in perfumes, resins for their ability to act as a carrier for paint,  
charcoal and fuel wood for heating or food preparation and animals or animal 
products, which require a group and classification by itself. In addition, Wickens 
(1991) classified NTFPs into three broad categories namely: Vegetal Non Wood 
Forest Products (NWFPs); Faunal NWFPs; and Forestry services.  
Forest products, mostly commercial timber and round logs, account 
approximately 5% of Cambodia‟s Gross National Product (GDP) and 72% of the 
workforce is engaged in agriculture and forestry activities (FA, 2008, FA, 2010). 
However, a sub-sector of forestry, Non-Timber Forest Products (NTFPs), contributes 
to livelihood development and poverty reduction in the country. In Cambodia, 70-
90% of households involved in collection and trade in forest products and NTFPs 
(McKenney et. al, 2004) and fuel wood is widely collected throughout the region for 
domestic use and is the primary source of energy. 
Despite its economic importance, the NTFP is the secondary to agriculture,    
harvesting  and  collection  of  non‐timber  forest  product (NTFPs)  for  food  and   
household income,  help  to  sustain  over  2,000  rural  villages  and  over  a  million  
people  in  Cambodia,  especially  those  living  in  or  around  forest  areas. NTFPs 
contribute  anywhere  between  10%  to  50%  livelihood  value  to  forest‐based  com
munities with the total value  US$300  to  US$400  annually  per  household (Kasper 
and Top, 2006).  The main NTFPs in Cambodia include  rattan, bamboo, 
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honey,  resins,  mushrooms,  medicinal  plants,  wild  fruits  and  vegetables,  as  well 
 as  firewood  and  wildlife and based on WWF and NTFP-EP studies found that 
majority of NTFPs in Cambodia have been exported raw materials to Vietnam 
especially rattan, bamboo and resin which provide less value to Cambodian economy 
(Tola et. al, 2009).   Thus the sustainable management of forest and NTFPs are 
widely  considered  to  also  be  a  good  strategy  to both biodiversity  conservation 
and livelihood improvement for the benefit of the development of Cambodian 
economy. 
 
3.2.2 Forest Cover Resource  
In 1965 forest cover is approximated 73% of the country and the Forestry 
Administration has been investigated the loss of forest land from 1965 to 2006 (Table 
12). Cambodia‟s forest cover has been declined from over 73% in 1965 with the total 
of 13,227,100ha to 59.09% in 2006 with the total of 10,730,781 ha.  Table 13 
indicates the forest classification in Cambodia including evergreen, semi evergreen 
and deciduous forest (FA, 2010). The majority of forest land in Cambodia dominated 
by deciduous forest which has been accounted of 25% of total forest land followed by 
evergreen forest 20% and semi evergreen forest is almost 8%.  
Table 12: Cambodian Forest Cover between 1965-2006 
No. Year 
Forest Land Non Forest Land Total Area 
(Ha) Ha (%) Ha (%) 
1 1965 13,227,100 73.04 4,883,400 26.96 18,110,500 
2 1992-93 10,859,695 59.82 7,293,290 40.18 18,152,985 
3 1996-97 10,638,209 58.60 7,514,776 41.40 18,152,985 
4 2002 11,104,293 61.15 7,056,383 38.85 18,160,677 
5 2005-06 10,730,781 59.09 7,429,893 40.91 18,160,677 
Source: FA forest statistics in 2007    
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Table 13: Cambodian Forest Classification in 2006 
No. Forest Types 
Area 
Ha (%) 
1 Evergreen forest 3,668,902 20.20 
2 Semi evergreen forest 1,362,638 7.50 
3 Deciduous forest 4,692,098 25.84 
4 Others forest 1,007,143 5.55 
Total forest land 10,730,781 59.09 
5 Non forest 7,429,893 40.91 
Total area 18,160,674 100 
Source: FA forest cover statistics in 2006 
 
The loss of forest cover is consistent with land use and land cover change 
patterns associated with demographic growth and economic development particularly 
agricultural expansion, illegal logging, a construction boom and increasing demands 
for land associated with growth in foreign direct investment (FA, 2010). The net 
annual rate of deforestation was estimated as 0.5 per cent during the period 2002-2006 
representing a significant decrease compared to earlier estimated (Table14). Forest 
management in Cambodia has been a challenging task for the Cambodian government 
from the 1950s to the present. Thus, there is clearly a need to ensure sustainable 
management and equitable use of forests, to improve rural livelihoods, and to promote 
balanced socio-economic development in Cambodia and According to the remaining 
available records, forest management systems have been evolved from solely timber 
benefit management to timber, non-timber forest products (NTFPs), and 
environmentally friendly management. Past management, moreover, was focused 
mainly on national economics. 
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Table 14: Cambodian Forest Cover Change between 2002-2006 
No. Year 
Forest Cover Change 
2002-2006 2002 2006 
Ha (%) Ha (%) Ha (%) 
1 Evergreen forest 3,720,493 20.49 3,668,902 20.20 -51.519 -0.28 
2 Semi evergreen 
forest 
1,455,183 8.01 1,362,638 7.50 -92,545 -0.51 
3 Deciduous forest 4,833,887 26.62 4,692,098 25.84 -141,789 -0.78 
4 Others forest 1,094,728 6.03 1,007,143 5.55 -87,585 -0.48 
Total Forest Land 11,104,291 61.15 10,730,781 59.09 -373,510 -2.06 
5 Non forest 7,056,383 38.85 7,429,893 40.91 373,510 2.06 
Total Area 18,160,674 100 19,160,674 100   
Source: FA forest statistics in 2007     
 
 
3.2.3 NTFPs Trade and Trend  
According to (FA, 2010) considered timber as the international forest trade 
while wildlife products as domestic forest trade. Moreover, trade in timber has 
fluctuated from time to time and was increased and reach to international market 
during the 1980s and the 1990s. Up until the 1990s Cambodia timber was traded with 
Vietnam, Laos and the Soviet Union and then Cambodian market system changed and 
starts entering many other countries such as Thailand, Malaysia, China, and Japan. 
However, in early 2002, the Cambodian Government decided to suspend all forest 
concession. Since then, export activities have plunged and the government found that 
no forest concessionaire has reached a sustainable timber harvest standard to date. 
Besides timber harvest for foreign currency exchange, NTFPs are also 
collected as well as wildlife and wildlife derivative products and sold to neighbouring 
country markets. Rattan and bamboo are the most outstanding NTFPs harvested for 
domestic use and export. Records show that most NTFPs have been collected 
traditionally by local communities and traded within the country and the government 
revenue collected from NTFPs is poorly documented and underreported (Table 15). 
According to Forestry Statistics (2007), the trading of NTFPs, including resin, 
rattan and bamboo, minimally contributes to economic development and livelihoods 
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of forest dependent community. However, it appears that the statistic does not include 
formal fees paid to the national treasury, and therefore discounts the contribution to 
national revenue out of formal fees collection from NTFPs. It was also reported that 
in 2008, the liquid resin trade in Cambodia was estimated at 2,378 tones. It appears 
that the figure reflects the domestic consumption of resin trade for caulking boat per 
annum in Cambodia. NTFP-EP (2009) confirmed that the amount of resin utilized for 
caulking boat in Cambodia was estimated roughly to be 3000-4000 tones. The rattan 
trade was almost none in 2008, while the bamboo as presented in Table 15 was 1,460 
tons. The informal trade is presented as having a significant economic value to rural 
economy as it improves the income of forest-dependent communities. It presents the 
total economic value and volume of trade as much more than the figures reflected in 
the national statistics. Based on the study by Tola et al., (2009) on the market chain of 
resin product in Cambodia, the production of resin is estimated at 11,000-18,000 tons 
per annum. Majority of the products are exported to neighboring countries, such as, 
Vietnam, Laos and Thailand. As compared to the national statistic in 2008, the 
informal trade of resin is significantly higher by about 5-7 times. Likewise, a study by 
WWF (2010) on Cambodian rattan and supply chain survey in the provinces of Koh 
Kong, Kratie and Battambang indicates that domestic trading and export of rattan 
contribute significantly to the rural economy. The rough figure for rattan export to 
Thailand was estimated at 485 tons in 2006.  
However, for the last ten years or so forest management has encompassed 
timber production, the environment, tourism recreation, and benefit sharing among 
national and local economies. For the latter, the government of Cambodia has been 
confronted with a challenging task due to fast emerging demands for timber and 
NTFPs while human and financial resources are changing their needs. 
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Table 15: Forest products and non-timber forest products export between 2000-2006 
Forest Products Year 
Unit 
2000 2001 2002 2003 2004 2005 2006 
Round log m
3
 187,488 126,697 644 0 4,248 9,552 2,526 
Domestic coupe m
3
 0 0 0 0 0 0 1,338 
Concession coupe m
3
 179,330 121,497 0 0 3,065 0 0 
Bidding m
3
 8,158 5,200 644 0 1,183 9,552 1,188 
Acacia & Eucalyptus Double 
Stere 
0 514 3,449 0 820 0 1,880 
Sawn & Process timber m
3
 19,789 16,174 10,016 3,269 3,971 3,675 1,020 
Veneer m
3
 25,749 9,501 1,360 0 0 2,872  
Plywood m
3
 17,980 26,039 3,762 0 0 0  
Fire Wood Stere 56 0 7,000 12,753 0 1,350 1,166 
Charcoal Ton 350 0 0 10 0 50  
Poles Pole 6,210 1,875 52,213 22,961 23,552 0 20,255 
 NTFPs Year 
Unit 
2000 2001 2002 2003 2004 2005 2006 
Rattan Ton 0 79 23 10 147 4.5 40 
Liquid resin Ton 157 208 304 364 683 185 1,494 
Solid resin Ton 0 10 0 0 0 0 0 
Gardenia 
angkorensis 
Ton 0 0 0 15 4.5 0 0 
Small bamboo Ton 89 32 0 0 0 0 0 
Bamboo Ton 719 208 2,562 2,562 1,634 558 3,280 
Yellow vine 
(Powder) 
Ton 0 22 0 0 1,504 0 0 
Source: Cambodian forest statistics, FA, 2007 
 
The Government revenue collected from NTFPs, to some extent, is poorly 
documented and underreported.  
 
3.2.4 Rural Livelihoods and NTFPs 
 In general, we found that rural people use a variety of different NTFPs, 
including firewood, resin, medicinal plants, wild meat, food plants, herbs, fibres, oils, 
gums, dyes, rattan and bamboo.  In Cambodia, it is estimated that approximately 
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1,300 different plants species are used for food, medicine and condiments, as well as a 
range of animal species and the large number of different products and species calls 
for a classification of products into broad categories. The following six categories of 
NTFPs were identified during data analysis as major contributors to rural livelihoods. 
The classification is based on functional role and origin: 
(a)  Fuel wood (firewood and charcoal)  
Fuel woods are the most important sources of fuel for cooking in Cambodia. 
In rural areas, approximately 97 percent of all households use firewood or charcoal as 
cooking fuel, and in urban areas the figure is 78 percent. This large scale use of fuel 
wood in rural areas makes firewood and charcoal an important energy resource and 
income source for rural households.  
(b) Rattan and Resin collection provides a significant income to many 
Cambodian households, particularly in the eastern and south west region. 
Resin is primarily collected from species of Dipterocarp trees. 
Dipterocarpacea is a family of trees commonly found in most deciduous and 
semi-evergreen forests in Cambodia.  
(c) Wild meat (including fish) represents a substantial value to rural households 
for both consumption and cash income. Other studies also mention the 
importance of wild game and fish. It should be underlined that protection of 
endangered species is a serious concern in connection with hunting wild 
animals.  
(d) Wild plants for consumption and medicinal purposes are valued in most 
Cambodian communities as an important supplement to the daily diet and as 
an alternative and supplement to the official health care system. The reliance 
on medicinal plants by local communities may be far more important than is 
generally believed.  
(e) Construction materials (bamboo and wooden poles, small timber, leaves, 
grass, climbers) are important contributions to many rural people‟s lives, 
supplying cheap and easily available building materials. Species of bamboo 
that are often used for construction and for making utensils such as farm and 
fishing tools, baskets, chopsticks, floor grating, and columns of cottages, 
carrying poles and others.  
(f) Honey and beeswax were identified as a small but distinctive category used 
by a significant proportion of households. 
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3.2.5 NTFPs and Biodiversity 
NTFP production has often been considered to be more compatible with 
biodiversity conservation than timber extraction or agriculture. In fact, this depends 
very much on the production system employed. Low intensity extraction of NTFP 
from a natural forest can have a low impact on the local ecology and on biodiversity 
at the landscape scale and even at the species scale. But as harvesting intensity and 
management intensity increase the negative impact is higher. At the extreme, the 
bamboo and rattan are produced in a monoculture. In most cases ecological and 
biodiversity impacts have not been measured or even estimated. For that reason, we 
have not included this aspect in the analysis. Moreover, assessing impacts of this kind 
needs a clear understanding of the baseline situation. Better markets, improved 
infrastructure, higher product demand/prices leads to increased harvesting, intensified 
management and erosion of biodiversity. As intensified production increases, it can be 
expected that wild resources will be harvested to economic extinction, while the 
market is increasingly supplied with cultivated material. Cambodia contains a number 
of diverse natural habitats that are important to maintain existing biodiversity, sustain 
economic development, support socially valuable natural resources, and provide an 
overall healthy environment for the people of Cambodia. Many natural resources in 
Cambodia have a high potential for supporting livelihood improvement particularly 
through ecotourism development and NTFPs collection (Claasen and Ratanak, 2006, 
Ratanak and Yabe, 2009). A majority of the rural population uses NTFPs as an 
important source of income and subsistence and they are also considered to play a key 
role for food security in areas where seasonal food shortages occur, especially among 
poorer households.  
NTFPs therefore have particular significance for the poorest part of the 
population, and thus represent an important resource for Cambodian economy. 
Medium income households collect NTFPs with an average total value of $345 per 
year (Prom and Mckenney, 2003; Meng and Martin, 2002), average income for rattan 
productions in Kampong Thom approximately US$600 per year per household (Tola, 
et at., 2010, Davies and Mould, 2010) and the average income of Prek Thnot 
community protected area about US$816 per household annually both selling raw 
materials and finished products. Prek Thnot Community Protected Area (CPA) has 
piloted sustainable rattan production systems since 2007. 
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The majority of respondents expressed that sustainable rattan productions was 
strongly connect linked to biodiversity conservation and livelihood development thus 
in managerial terms, several implications for the planning and developing of 
biodiversity conservation can be drawn from the results obtained in this study. It was 
observed that local community expressed their strong support for the sustainable 
rattan production thus they would continue to participate on these activities.   
 
4.2.6 NTFPs Policy 
The policies of the Royal Government of Cambodia are aimed to guarantee 
sustainable use of forestry resources and secure legal rights of local communities to 
manage and use forest resources under the framework of food security and poverty 
alleviation consideration. Though there is a specific policy on non-timber forest 
product in the Law on Forestry (LF), 2002 and Sub-degree on Community Forestry 
Management (SDCFM), 2003 of Cambodia as an un-prohibited sub-forestry product. 
The Law on Natural Protected Areas (LNPA) and SDCFM are the main legislation 
governing sustainability forest management in Cambodia today. These policies 
empower local communities and indigenous to obtain a Community Forest (CF) or a 
National Community Protecting Area (CPA) management agreement over traditional 
lands and manage, use and gain benefits from the forest resources, including rattan 
and bamboo. These days, NTFPs have received high importance in forest policies and 
in overall development planning. The potential of NTFPs are improving livelihoods 
and economic standards of rural communities and together with conservation. The 
local people collect NTFPs both in and around protected forest areas for local 
subsistence including: 
 resins used for sealing boats;  
 rattan, bamboo and nypa (wild) palm leaves for building houses;  
 reeds, berries and mushrooms for eating;  
 barks, mushrooms and berries for medicine;  
 wood for fuel and charcoal production.  
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The new Law on Forestry allows the local ethnic minority consumption of natural 
resources. However, some NTFPs such as rattan and bamboo are occasionally 
harvested for commercial purpose. 
4.2.7 Environmental Value Methods in Use in Cambodia 
Methods to estimate the economic value of environmental goods and services 
have been developed within the context of developed countries and least developed 
country‟s needs. In the past decade choice experiments (CE) has emerged as a 
preferred stated preference technique for estimating the economic value of 
environmental goods and services. Choice Models (CM) also permits values 
associated with a broader range of policy changes to be estimated and can be 
estimated for any environmental economic valuation. This means that CM is better 
suited to the environmental economic evaluation of multiple mutually exclusive 
policy options, particular, it is ideal for estimating the community's ranking of 
different policy options. The following are the contingent value methods used in 
Cambodia: 
1. Din and Nhem, 2011 has been studied on the essential component of urban 
infrastructure development The study of urban tree improvement through 
residential participation revealed that most people have an understanding of 
the benefits of urban trees and their essential functions in enhancing the 
quality of the urban environment. Study respondents identified urban trees as 
an important component in the development strategy for MPP. The current 
conditions of urban trees is regarded as poor, with a combination of low tree 
density, lack of protection, inappropriate species, and a lack of proper 
maintenance. A crafted scenario for quality improvement with citizen 
participation has the potential to establish a fund of about US$1.1 million, 
within a 10 year period. The information relevant to urban tree improvement 
produced in this survey and report is potentially able to provide new ideals for 
policy makers in MPP. Specifically, the outcomes from this study suggest the 
following policy implications: (i) urban tree improvement can be supported by 
raising funds from residents; (ii) a master plan for urban trees needs to be 
developed for implementation (iii) the management plan of urban trees 
requires inputs from both arts and science disciplines. Therefore, the human 
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resources component for the development and management of an urban tree 
programme is the most important. 
2. Nyda et., al. 2010 studied on the costs and benefits analysis of small scale 
Jatropha Curcas plantation After presenting the result of CBA, the study 
examines the GHG benefits from consuming biodiesel followed by the 
discussion of substitution of import fossil-based fuel. Also, the research has 
discussed on the rural poverty reduction when there is an introduction of 
biodiesel production. Last but not least, the research has explored the tools that 
can be used to expanse the activities within the rural of Cambodia followed by 
some sensitive analysis. The study found that from Base Case (which is the 
analysis of current benefits yielded from Jatropha curcas tree, and does not 
include the biodiesel production) has provided benefits (in net present value 
terms) relatively high. In terms of the implication with CO2, we considered 
that the consumption of biodiesel will contribute to CO2 reduction. Then, the 
study found that there will be a reduction of CO2 from 35 tones in scenario 1 
and the higherst amount at scenario 4 at about 60 tones. This amount is 
relative small to apply for CMD, unless the project taken places the whole 
district. The substitution of fossil based diesel is greatly, for the production of 
biodiesel demand only a small fraction during the transportation of seeds to 
the processor premise. Then, we considered the small scale plantation is 
totally the net gain of energy. If we consider that all biodiesel will be 
substituted fossil fuel, then we found that the communes will have 13 
thousand liters, 15 thousand liters, 19 thousand liters, and 21 thousand liters of 
diesel with the 4 Scenarios respectively if there is a biodiesel production 
project. 
3. Bjørn Gildestad (2005) studied on the cost benefit analysis model developed 
for the use of the RGC and stakeholders involved. At mine accidents 80% of 
the victims are men and 11% boys, Uxo incidents, however, involve just as 
many boys as men. The extent of the mine/Uxo infested area in Cambodia is 
disputed; in particular which parts of it that should be given priority for 
clearance. It is strongly recommended to revise the estimates of contaminated 
area. Mine action is considered by the RGC as one of the top priorities for 
rehabilitation and development of the country. It has been fully integrated 
among Cambodia‟s Millennium Development Goals and in its Poverty 
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Reduction Strategy. The Kingdom of Cambodia is committed to the Ottawa 
Convention on the ban of landmines 
 
47 
 
CHAPTERIV-ESTIMATING THE VALUES OF ECOTURISM 
ON ENVIRONMENTAL CONSERVATION IN CAMBODIA 
 
4.1 VALUING PREFERENCES FOR ECTOTORISM IN THE 
PHNOM PRICH WILDLIFE SANCTUARY, CAMBODIA 
4.1.1 Introduction 
 
Tourism is one of the fastest growing industries in the world. It generates 
many jobs and contributes to over 10 percent of Gross Domestic Product globally. In 
2006 there were 842 million tourists globally, and the Asia–Pacific region was the 
second most-visited region after Europe (WTTC, 2007).  
Ecotourism is the fastest-growing segment of the tourism industry with an 
annual growth rate of around 20 per cent.  This is much higher than that of the 
industry as a whole (TIES, 2007). In addition, ecotourism makes up 50 percent of all 
international tourism (UNDP et al., 2001).  
Cambodia, with an area of 181,035 km
2,
 is located at the heart of Indochina. 
Cambodians are very proud of their rich natural, cultural, and historic resources, 
especially Angkor Wat temple. At present, as a result of intensive promotion and 
foreign aid, visitor numbers to Cambodia are growing at a rate of 20–30 percent per 
year (MOT et al., 2006; Anucha, 2004). In 2005, Cambodia attracted around 1.4 
million international arrivals, with the top visitor-generating markets being the 
Republic of Korea, Japan, and the United States of America. The 2008 vision 
conceived by Cambodia‟s Ministry of Tourism predicts that Cambodia will receive 
2.2 million visitors in 2008. By 2010, this figure will rise to 3.1 million, with national 
income from tourism reaching US$1.5 billion (MOT, 2005).  
Mondulkiri, one of two provinces located in northeastern Cambodia, has high 
potential for ecotourism development because of its rich natural diversity, minority 
cultures, and beautiful landscapes.  
Phnom Prich Wildlife Sanctuary (PPWS) is in Mondulkiri Province. Its open 
forest habitat with a variety of habitats, wildlife, cultures has potential for hiking, 
rafting, bird-watching and sport fishing. Due to the growing interest in ecotourism, 
some operators have already started providing hiking tours in the surrounding 
countryside, which usually combine nature-based activities with cultural experiences 
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and trekking (Bauld, 2007; Schellhorn and Simmons, 2003). Package tours and other 
tour activities are not yet available in the Sanctuary. 
The ecotourism sub-sector urgently needs management guidelines to be 
developed that are consistent with international standards to sustain the expansion of 
activities in PPWS. The negative impacts of poorly-regulated tourism will threaten the 
environment and the culture assets of the local community. Potential problems include 
illegal wildlife trade, habitat loss, littering, and damage to the environment caused by 
traffic and road construction. There could also be an overuse of natural resources 
involving land use encroachment, hunting and fishing, and economic exploitation of 
vulnerable communities by unethical tourism operators, especially in indigenous 
communities where people are not accustomed to a cash economy. These indigenous 
communities could also see damage to cultural traditions through the destruction of 
spirit forests.  
It is therefore important that policy makers and tour operators properly design 
the size and content of package tours for tourists wanting to enjoy activities in PPWS. 
Sustainable and responsible tourism initiatives should be developed, and at the same 
time poverty alleviation activities should be undertaken in the local communities 
within and around the sanctuary. With this in mind, it is necessary to understand not 
only the characteristics of domestic and international tourists, but also what activities 
would make package tours attractive to these tourists and their willingness to pay for 
such package tours.  
In this chapter, the descriptive statistics of tourists visiting Mondulkiri 
Province are first detailed to establish their profile. Next, the conditional logit model 
is used to estimate the marginal utility or marginal willingness to pay (MWTP) for 
each attribute of new package tours. This is done separately for domestic and 
international tourists. Results achieved will allow attractive package tours to be 
designed for both domestic and international tourists by identifying priority activities 
for these two groups.  
 
 Survey Sites 
Mondulkiri Province in Eastern Cambodia is a relatively remote and 
unpopulated area, with large tracts of forest remaining. Two thirds of this forest land 
is dry deciduous forest, and one quarter consists of dense and semi-dense forests. The 
remainder is either grassland or agricultural land. Phnom Prich Wildlife Sanctuary 
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(PPWS) is located in Cambodia‟s north-eastern Mondulkiri Province, covering an 
area of 2,225 km
2
. PPWS lies within Mondulkiri Province, and includes land 
belonging to two districts, Keo Seima and Koh Nhek, with a third district, Pichreada, 
adjoining the eastern boundary of PPWS. Many major streams lie within the park 
including Chba stream in the east, Te, Pong Tou and Khtong streams in the south and 
Chhoung in the west.  
Senmonourom, the main capital of Mondulkiri Province, is located about 
450km from Phnom Penh. The city is located in Senmonourom district, with four 
communes and 14 villages. Senmonourom has 18 guest houses with 247 bedrooms 
and two hotels with 64 bedrooms, but these numbers are increasing rapidly. The main 
tourist attractions are indigenous villages, elephant trekking, waterfalls, traditional 
dancing by ethnic minorities, and the beautiful countryside. Bousra Waterfall, the 
major tourist attraction in Mondulkiri Province, is a 3-level waterfall 20–40 meters in 
height. It is located in Pech Chenda district about 38km east of Senmonourom, and 
there are seven villages close to the waterfall.  
PPWS was one of 23 Protected Areas declared as wildlife sanctuaries and 
established under the Royal Decree concerning the creation and designation of 
Protected Areas in 1993. Since 2002 it has been supported technically and financially 
by the World Wide Fund for Nature (WWF), because of its range of wildlife, 
including many endangered species, and its variety of habitats such as semi-evergreen 
forest, deciduous dipterocarp forest, grassland, rivers, swamps and ponds. WWF has 
included these Dry Forest landscapes in its list of Global 200 ecoregions; that is, 
regions that contain the most outstanding and representative terrestrial and aquatic 
habitats of the world. Banteng, an Asian forest ox, is particularly widespread 
throughout the sanctuary (Timmins and Ou, 2001; Lacerda et al., 2004). In addition, 
Claassen and Ou (2006) point out that PPWS has been previously identified as a 
potentially highly important habitat for large water birds, including the Giant Ibis, the 
White-shouldered Ibis, the Sarus Crane, the Black-necked Stork, the Woolly-necked 
Stork, the Lesser Adjutant, the Greater Adjutant, the White-winged Duck, and the 
Masked Finfoot. 
About 8,500 people live in local communities inside and adjacent to PPWS. 
Most are indigenous people, generally lacking formal education and burdened with 
some significant health problems (Seila, 2006). Ecotourism in PPWS could play an 
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important role in poverty alleviation for local people around the sanctuary. Maxwell 
(2005) shows that the alternative revenues in PPWS are mining, non-timber forest 
products, and wildlife ranching.  
 
 
 
Survey Design  
Face-to-face interviews were conducted with 216 tourists at two sites in 
February and March of 2007. At first, respondents received general information about 
the characteristics of PPWS, with posters, maps and photos of large water birds and 
mammals that were captured by camera-trap from the sanctuary. Respondents were 
then given a dichotomous choice of „yes‟ or „no‟ to payment for conserving wildlife 
and its habitat in PPWS in the form of an entrance fee for PPWS.  
The second part involved choice experiment questions, and respondents were 
given information on hypothetical package tours within PPWS. Some operators have 
already started personally providing hiking tours into the surrounding countryside, but 
package tours and other tour activities under proper guidelines were not yet officially 
organized at the time the survey was conducted. 
Many activities, cultural experiences, specific guides, local meals, 
accommodation, and duration of stay could have been listed as attributes of the 
package tour. However, in order to prepare simple and useful questionnaires, a 
Figure7: Location of Study Area 
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hypothetical package tour lasting three days and two nights was assumed  and offered 
by tourist agents or undertaken by individuals when tourists were in the PPWS. That 
package did not include an entrance fee. Five attributes were chosen based on the 
concept that (i) they had typical characteristics of package tours of PPWS; and that 
(ii) they had implications for economic development and investment in this area. 
Respondents were informed about the attributes of package tours and their 
differences:  
 
Wildlife Observation View: PPWS has great potential for wildlife viewing. There 
are many species of mammals and birds that tourists can enjoy such as Asian 
elephants, banteng, gaur and Eld‟s deer. 212 species of birds have been recorded 
including significant populations of several Global Threatened Species (IUCN, 2001). 
These include the Sarus Crane, the Green Peafowl, the Giant Ibis, the Vulture and the 
Woolly-necked Stork. There are also many other small mammals, reptiles and birds in 
the wildlife sanctuary.  
Respondents were asked to choose across: 
1) Five large water bird species,  
2) Five large water bird species, deer and wild cattle  
3) Five large water bird species, deer, wild cattle and elephant riding.  
 
Cultural Resources: There are several villages in   Mondulkiri with different ethnic 
minority groups and many traditional practices. These villages offer many interesting 
experiences to tourists. They include specific customs and traditional practices, daily 
village activities, traditional building styles, local tools and farming practices, some of 
which they may wish to share with tourists in the future. Local attractions include 
ceremonial activities, dances, songs, and local craft making. 
Respondents were asked to choose across: 
1) No visit to the villages,  
2) Visit and communication,  
3) Visit, communication and dancing. 
Respondents were asked to choose across: 
 
Water-based Activities: This refers to activities such as kayaking, canoeing, 
swimming and fishing. Traveling on a river is also one of the best ways of viewing 
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abundant wildlife such as mammals, reptiles and birds, including water monitors, 
crocodiles, deer species, grey-headed fish eagles, hornbill species, and woolly-necked 
storks. Many other small mammals, reptiles and birds are also seen along the river. 
Respondents were asked to choose across: 
1) No activities,  
2) Canoeing,  
3) Canoeing and fishing. 
 
Accommodation: This refers to the type, quality, and price of campsites, lodges and 
home stays. A village-based home stay includes a fan, hot shower, meals and a twin 
room. The Safari camp includes a fan, hot shower, meals, a single room and a 
beautiful view. 
Respondents were asked to choose across: 
1) Home stay and Bike,  
2) Home stay and Car,  
3) Safari camp and Bike,  
4) Safari camp and Car. 
 
Price: This represents the total amount of money that a visitor would have to spend 
for the package tour:  
Respondents were asked to choose across: 
Domestic tourists:  
1) US$40,  
2) US$60,  
3) US$80,  
4) US$100 
International tourists:  
1) US$200,  
2) US$250,  
3) US$300,  
4) US$350 
 For the choice experiment questions, two versions of the questionnaire were 
prepared: one for domestic and one for international tourists. For domestic tourists, 
option A is the package with guide and option B is the package without guide. For 
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international tourists, option A is with an English-speaking guide package and option 
B is without. For both domestic and international tourists Option C is opt-out and “I 
would not choose any of these packages”. Figure 7 shows a sample choice set for 
domestic tourists and details the three attributes with three levels and two attributes 
with four levels. Thirty-six choice sets were produced using a 3
3
 x 4
2
 orthogonal main 
effects design (Louviere et al., 2000). Six versions of the questionnaire, each 
containing six choice sets were prepared. For domestic tourists, questionnaires were 
translated into Cambodian.  
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Figure 8: Sample of Choice Set for Domestic Tourists 
Package A (With Guide) B  (Without Guide) C 
Wildlife Observation 
View 
5 large water birds  
species + wild cattle 
 5 large water bird species  
 
 
 
I would 
not 
choose 
any of 
these 
packages 
Cultural Resources No visit 
 
Visit + communication  
+ dancing 
Water-based Activities Canoeing Canoeing  
+ fishing 
Accommodation & 
Transportation 
Safari camp 
+ bike 
Home stay  
 + car 
Price US$40 US$100 
I would choose… 
( √ Check Only One) 
□ □ □ 
 
Ecotourism Data 
The face-to-face survey interview was conducted at Senmonorom and Bousra 
waterfalls with 216 visitors, including 111 national and 105 international tourists. 
Table 16 presents the tourist profiles of Mondulkiri Province. About 62 percent of 
international tourists are European. Other smaller groupings included Australian, 
American, Canadian and Japanese visitors. Males accounted for almost 73 percent of 
the domestic tourists and about 56 percent of foreigner visitors. 
Nearly 41 percent of domestic tourists were between the ages of 26–30 years, 
while about 37 percent of international tourists were younger than 25 years of age. 
Twenty-seven percent of domestic interviewees worked for a private company, while 
government staff made up 22 percent and non-government organizations 21 percent. 
Nearly 23 percent of international tourists worked in engineering and research. The 
next largest group of interviewees worked for a private company. Students were the 
smallest group. 
The educational level of respondents was country-dependent. Among the 
domestic tourists, about 50 percent had either completed or did not attended high 
school, and almost 38 percent held a Bachelor‟s degree. 9.9 percent of respondents 
held a Master‟s degree, while 1.8 percent held a PhD or post-PhD qualification. 
Among the international tourists, almost 22 percent of foreigners had either completed 
or attended high school, while approximately 45 percent of interviewees held a 
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Bachelor‟s degree, and nearly 25 percent were pursuing Master‟s degrees. 8.6 percent 
held a PhD or post-PhD qualification. This indicates that domestic and international 
tourists to PPWS are relatively highly-educated people. 
Table 16 shows the current pattern of length of stay and expenditure by 
domestic and international visitors to Mondulkiri Province. International tourists stay 
longer (4.04 days on average) than domestic tourists (3.68 days on average) with 
higher expenditures (US$34.00 on average) than that of domestic tourists (US$25.08 
on average). During of stay was no statically significant difference between domestic 
and international visitor, while daily spending of tourists was found statically 
significant difference because the z-test exceeds the critical value of 1.96. 
Entrance and user fees are widely used by protected areas to raise revenue 
from domestic and international tourists, and can promote responsible tourism by 
benefiting conservation and protection (UNEP, 2005). Protected Areas not only 
provide visitors with recreational opportunities, but also provide visitors with the 
ecological, educational, and cultural benefits derived from seeing their natural 
environment and wildlife (Eagles et al., 2002). 
In Protected Areas in Cambodia, the Ministry of Environment charges a park 
entry fee of 20,000 riel (US$4.90) per foreign visitor, 5,000 riel (US$1.22) per car and  
500 riel (US$0.122) per person for domestic tourists (IUCN, 2001).  
Table 17 shows that over 96 percent of domestic visitors and over 94 percent 
of foreigner visitors are willing to pay (WTP) an entrance fee to conserve biodiversity 
in the sanctuary. About 12 percent of national tourists are WTP the actual entrance fee 
of 500 riel, while approximately 88 percent are WTP more than this. The entrance fee  
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for foreign visitors is almost US $5, and about 39 percent have a WTP for a higher 
price than the present entrance fee. Since the z-test 4.282 exceeds the critical value of 
1.96, so that there is a statically significant difference between the willingness to pay 
for entrance fee in the wildlife sanctuary of domestic and international tourists. 
 
4.1.2 Results and Discussion 
The next step is to estimate the marginal willingness to pay for activities in the 
sanctuary using the choice experiment. Here, data were coded according to the level 
of the attributes (see Table 18). Two attributes with four levels and three attributes 
with levels were used to estimate the conditional logit model.  
 
Coding Variables  
C1 and C2 is constant. If option A and option B were selected respectively, C1 
or C2=1. Otherwise, C1 or C2=0.  
Table 16: Tourist Profiles in Mondulkiri Province 
Category Domestic International 
 n  % n  % 
Gender Male 81 73.0 59 56.2 
  Female 30 27.0 46 43.8 
Age < 25 27 24.3 39 37.1 
  26-30 45 40.5 30 28.6 
  31-40 28 25.2 24 22.9 
  >41 11 9.9 12 11.5 
Nationality Cambodian 111 100 0 0 
 European 0 0 65 61.9 
 Australian 0 0 16 15.2 
 American 0 0 13 12.3 
 Canadian 0 0 10 9.5 
 Japanese 0 0 1 0.9 
Edu. Level ≤ High School 56 50.5 23 21.9 
  Bachelor's Degree 42 37.8 47 44.8 
  Master's Degree 11 9.9 26 24.8 
  ≥ PhD  2 1.8 9 8.6 
 
 
57 
 
CATTLE and ELEPHANT are variables for “Wildlife observation view.” If 
“Observing large water birds & wild cattle” is selected, CATTLE =1, and if 
“Observing large water bird, wild cattle & riding elephant” is selected, ELEPHANT 
=1. If “Water birds” is selected, CATTLE and ELEPHANT are equal to zero.  
SEEING and DANCE are variables for “Cultural Resources.” If “Visit & 
communication” is selected, SEEING =1, and if “Visit & commutation” is selected, 
DANCE =1. If “No Visit” is selected, SEEING and DANCE are equal to zero.  
CANOE and FISH are variables for “Water-based activities.” If “Canoeing” is 
selected, CANOE =1, if “Canoeing & Fishing” is selected, FISH =1, and if “No 
activities” is selected CANOE and FISH are equal to zero.  
HCAR, SBIKE, and SCAR are variables for “Accommodation & 
Transportation.” If “Home stay & Car” is selected, HCAR=1, if “Safari camp & 
Bike” is selected, SBIKE=1, if “Safari camp & Car” is selected, SCAR=1. If “Home 
stay & Bike” is selected HCAR, SBIKE, and SCAR are equal to zero. PRICE means 
“offered price” and unite of US$ was used. 
  
 
 
Table 17: Attributes in the Choice Models 
Variables Codes 
C1 Constant for package A 
C2 Constant for package B  
CATTLE 1=Observing large water birds & wild cattle, 0=Water birds 
ELEPHANT 
1=Observing large water bird, wild cattle & riding elephant, 0=Water 
birds 
SEEING 1=Visit & commutation, 0=No visit 
DANCE 1=Visit, Communication & Dancing, 0=No visit 
CANOE 1=Canoeing, 0=No activities 
FISH 1=Canoeing & Fishing, 0=No activities 
HCAR 1=Home stay & Car, 0=Home stay & Bike 
SBIKE 1=Safari camp & Bike, 0=Home stay & Bike 
SCAR 1=Safari camp & Car, 0=Home stay & Bike 
PRICE Offered price (100US$) 
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Table 18:  Choice Model Estimates  
Variables 
Coefficient MWTP(US$) 
Domestic International Domestic International 
C1 1.9573*** 0.9177** 225.30  207.79   
C2 1.4741*** 1.0116** 169.67  229.05   
CATTLE 0.1865 0.4227*** ns  95.71   
ELEPHANT 0.0933 0.9430*** ns  213.52   
SEEING 0.2783* 0.5623*** 32.04  127.33   
DANCE 0.1022 0.5700*** ns  129.06   
CANOE 0.2842** 0.6936*** 32.71  157.05   
FISH 0.2579* 0.6969*** 29.69  157.80   
HCAR 0.2445 -0.0573  ns ns   
SBIKE 0.4122* 0.5094** 47.44 115.33   
SCAR 0.0149 0.1673 ns ns   
PRICE -0.8688*** -0.4417***   
Parameters 11 11   
Observations 666 630   
Log likelihood function    -601.0484 -570.0104   
Log likelihood Other     -616.7343 -624.6577   
 R-2 (ρ) 0.0254 0.0875   
 RsqAdj 0.0091 0.0713   
    Note: ***, ** and * indicate statistically significant at 1%, 5% & 10% levels.  
    Ns: not significant 
 
The choice data of the conditional logit model and marginal effects were 
analyzed by using LIMDEP 8.0 NLOGIT 3.0 (Greene, 2002). Table 19 demonstrates 
the coefficient and the mean of WTP of both domestic and international tourists. 
Almost two-thirds of the attributes of domestic tourists were found to be statistically 
significant at the one or five percent levels. The estimated coefficients of C1, C2 and 
SBIKE were statistically significant at the one percent level with a positive sign, 
while PRICE was also statistically significant at the one percent level, but with a 
negative sign. 
MWTP of each attribute was calculated by using the Equation (5). Domestic 
visitors were more interested in the package A than package B with a MWTP of about 
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US$225 for package A. Domestic visitors had positive WTP for joining package tour 
activities, and were willing to pay about US$47 for a safari camp with motorbike and 
almost US$33 for canoeing.  
Results of international tourists indicate that the majority of attributes of them 
were found statistically significant at both the one and five percent levels. The 
estimated coefficients of CATTLE and ELEPHANT, SEEING and DANCE, CANOE 
and FISH are statistically significant at the 1 percent level with a positive sign, while 
C1, C2 and SBIKE are statistically significant at the five percent level with a positive 
sign. PRICE was also statistically significant at the 1 percent level, but with a 
negative sign.  
Foreign visitors seemed to be more interested in package B than package A, 
with a MWTP of almost 229US$ for package B, while the preference of the package 
A is about 208US$. Interestingly, over 213 US$ is the amount that international 
tourists are WTP for observing large water birds and wild cattle while riding 
elephants, while their WTP for joining water-based activities are around 157 US$.  
The result of a likelihood ratio test indicates that there is a statistical significant 
at 1% level. We can conclude that the preferences of domestic tourists statistically 
significantly different than the international tourists. 
 
Latent Class Model 
 
Coding Variables 
 
The next step is to estimate the marginal willingness to pay for activities in the 
sanctuary using the choice experiment. As illustrated in Table 19, data was coded 
according to the level of the attributes. Two attributes with four levels and three 
attributes with three levels were used by the latent segment model. For example, ASC 
is alternative specific constant. If option A or option B were selected, ASC=1. 
Otherwise, ASC=0. Option A is “with guide” for domestic tourists and “with English-
speaking guide” for international tourists. Option B is “without guide” for domestic 
tourists and “without English-speaking guide” for international tourists. If Option A is 
selected, the variable is GUIDE=1. Otherwise GUIDE is equal to zero. The other 
variable follow as similar coding.  
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Table 19: Explanation of Attribute in Choice Models 
Variables Codes 
ASC Alternative Specific Constant 
GUIDE 1=With guide, 0=Without guide 
CATTLE 1=Observing large water birds and  wild cattle, 0=Water birds 
ELEPHANT 
1=Observing large water birds, wild cattle and riding elephant, 
0=water birds 
SEEING 1=Seeing and commutating, 0=No seeing 
DANCE 1=Seeing, communicating  and dancing, 0=No seeing 
CANOE 1=Canoeing, 0=No activities 
FISH 1=Canoeing and Fishing, 0=No activities 
HCAR 1=Home stay and car, 0=Home stay and bike 
SBIKE 1=Safari camp and bike, 0=Home stay and bike 
SCAR 1=Safari camp and car, 0=Home stay and bike 
PRICE Offered price (100US$) 
 
Boxall and Adamowicz (2002) describes that an application investigating the choice 
of outdoor recreation use factor analysis to provide estimates of motivational 
determinants of recreational trip to the wildlife sanctuary. It was then use in the 
specification of the segment membership likelihood function. The factor analysis was 
carried out on nine statements by using principle component analysis with varimax 
rotation and then the components were extracted until eigenvalues less than or equal 
to 1.0 were found. The factor analysis identified three components and these 
components were determined based on the factor loadings using SPSS 11.5 (see Table 
20).  
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Table 20: Results for factor analysis 
Variables 
Factor Loadings 
Appreciation Security  Depreciation 
It has a rich cultural life 0.789 0.098 0.002 
There are a lot of  places to visit 0.683 0.217 -0.103 
Good variety of visitor attractions 0.643 0.239 0.047 
Pleasant weather for sightseeing 0.350 0.054 0.243 
It‟s a safe place to visit -0.099 0.845 0.060 
People are friendly and hospitable -0.243 0.805 -0.097 
It‟s too crowed for sightseeing 0.172 -0.104 0.712 
Prices are too expensive 0.266 -0.081  0.622  
It is a dirty city -0.406 0.339 0.525 
Eigenvalues 2.253 1.623 1.321 
 
Estimation of the number of latent segments 
 
The latent segment models were estimated from one segment to five segments using 
LIMDEP 9.0 NLOGIT 4.0. We used the Akaike Information Criterion (AIC) to 
determine the suitable number of segments by increasing the number of segments 
until the criterion is minimised (Boxall and Adamowixz, 2002). 
 
As demonstrated in Table 21 the values of log likelihood at convergence and pseudo-
R
2
 show the improvement of model fitness when the number of parameters increased 
indicating that the results support the existence of heterogeneity, but do not determine 
the number of segments. From the measure of AIC, we can see that all values 
decrease from one segment to three segments and start to increase from segment4, 
indicating that the three segments would be the best fit.  
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Table 21: Criteria for determining best fit number of segments 
Number of 
Segments 
Number of 
Parameters 
(P) 
Log Likelihood at 
Convergence 
(LL) Pseudo-R
2
 AIC BIC 
1 12 -1184.347 0.168 2392.694 1216.599 
2 32 -1141.737 0.198 2347.474 1227.741 
3 52 -1088.705 0.235 2281.410 1228.462 
4 72 -1073.642 0.246 2291.284 1267.152 
5 92 -1053.571 0.260 2291.142 1300.834 
 
Sample size is 1296 choices from 216 individual (N)  
Pseudo-R2 is calculated using )0(/1 LLLL    
AIC (Akaike Information Criterion) is calculated using LLPAIC s 22   
BIC (Bayesian Information Criterion) is calculated using LLNPBIC s  )ln(*2/
 
 
 
Characterizing the segment members 
 
The parameter estimates of the segment are presented in Table 22. The first segment 
was made up predominantly of male and high education with a positive sign and 
being deemed statistically significant, so segment1 was named high educated male 
tourists (HEMT).  While segment2 was labelled high educated domestic tourists 
(HEDT) because the attributes of education, nationality, and appreciation of the trip 
are found to be statistically significant with positive value. The attribute of education 
are statistically significant for both segment1 and segment2, so that segment3 was 
named low education tourists (LET). 
 
Table 22: Estimation results for the Latent Class Model 
Variables Segment1 Segment2 Segment3 
ASC -1.7359        (-1.161) -2.1390     (-1.469) 0 
Age 0.6815       (0.716) 0.8712      (0.933) 0 
Education (University=1) 0.3247*** (2.594) 0.2229*     (1.734) 0 
Sex (Male=1) 0.3912*     (0.579) -0.1666      (-0.668) 0 
Nationality (Cambodian=1) -0.0814       (-0.286) 1.1622*** (4.294) 0 
Appreciation 0.1434       (1.253) 0.2863**   (2.484) 0 
Security -0.1892       (-1.291) 0.0213       (0.200) 0 
Depreciation 0.0630       (0.526) -0.0777       (-0.709) 0 
 
Note: ***, ** and * indicate statistically significant at 1%, 5% &10% levels, respectively and standard errors are in parentheses 
Source: Survey data, 2007 
 
Estimation results of three segment model 
 
We can see that the results in Table 23 present the utility coefficient of HEMT; most 
attributes are statistically significant at the 1 percent and 5 percent level with positive 
values. In HEDT, most attributes are also found to be statistically significant. The 
coefficients of guide, observing large water birds and wild cattle, observing large 
water bird, wild cattle with riding elephant, seeing communicating and dancing, 
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canoeing, canoeing and fishing, home stay with car, safari camp with motorbike and 
price are found statistically significant at the 1 percent level with positive and 
negative signs. The results of LET reveal that all attributes are found statistically 
significant at the 1 percent level except for the SBIKE attribute.  
 
Alternative specific constant of segment three are found statistically significant at 1 
percent, while segment1 and segment2 are not. The attribute of guide are statistically 
significant at 1 percent level for all segments with positive sign except segment3. The 
coefficients of CATTLE and ELEPHANT for HEMT and LET are statistically 
significant with a positive value, while LET of these attributes are also statistically 
significant at 1% level. All segments of parameter SEEING are statistically significant 
with a positive sign. HEMT of attribute DANCE are found statistically significant 
with a positive value, while negative values in other segments. The attributes of 
CANOE and, FISH are found statistically significant in all segments. The parameters 
of HCAR of all segments are statistically significant and the attributes of SBIKE and 
SCAR are found positive sign except SBIKE of LET.  
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        Note: ***, ** and * indicate statistically significant at 1 percent, 5 percent and 10 percent levels, respectively and standard 
errors are in parentheses 
       Source: Survey data, 2007 
 
The marginal values are the ratio between the attribute and the price coefficients, 
which are presented in Table24 using equation 8.The results reveal that almost half of 
the visitors (41.70 percent) belong to HEMT. HEMT seem interested in all activities 
and they prefer the most for ELEPHANT with marginal willingness to pay USD 
558.77, followed by FISH, and DANCE. HEDT consists of 29.90 percent of the 
sample population and they are interested in SEEING, HCAR, SBIKE and SCAR. 
This group have a willingness to pay the most for a guide with marginal value USD 
556.41. LET comprises of 28.40 percent of the total sample and they prefer SCAR the 
most, followed by CATTLE and ELEPHANT. They do not prefer the guide or 
DANCE, FISH, HCAR, and SBIKE because of large negative values. The positive 
values of CATTLE, ELEPHANT and CANOE for both HEMT and LET indicate that 
they do prefer these activities, while HEDT do not. All tourists seem interested in 
SEEING because this attribute in all segments are found to have positive values, and 
only HEMT prefer FISH. The coefficient of the attributes of HCAR and SBIKE are 
found to have positive signs in HEMT and HEDT. 
 
Table 23: Estimation results for the third segment model 
Variables Segment 1 
HEMT 
Segment 2 
HEDT 
Segment 3 
LET 
ASC -0.6546      (-0.527) -0.8517*     (-1.895) 5.8228***  (5.006) 
GUIDE 1.0689*** (2.841) 5.8946***  (10.279) -8.8186*** (-8.038) 
CATTLE 1.8338**   (2.293) -1.5448*** (-4.143) 5.0025***  (5.372) 
ELEPHANT 5.4502*** (4.491) -3.1934*** (-8.319) 3.9793***  (5.168) 
SEEING 1.8471*** (3.080) 0.5283*      (1.790) 3.7298***  (5.438) 
DANCE 3.8995*** (3.669) -1.5203*** (-4.716) -3.4053*** (-5.657) 
CANOE 2.6460*** (2.861) -1.6073*** (-4.629) 1.6441***  (3.397) 
FISH 4.8774*** (4.288) -1.7417*** (-4.784) -2.1487*** (-4.248) 
HCAR 1.0888**   (1.971) 1.8504***  (5.147) -7.6514*** (-7.522) 
SBIKE 1.8978       (0.989) 3.9815***  (7.536) -1.2643       (7.536) 
SCAR 0.173         (0.327) 0.7240**    (2.237) 9.7456***  (6.187) 
 PRICE -0.9754**  (-2.155) -1.0594*** (-7.798) -1.0302*** (-5.327) 
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Table 24: Marginal willingness to pay of tourists (USD) 
Variables 
Segment 1 
HEMT 
Segment 2 
HEDT 
Segment 3 
LET 
GUIDE 109.59 556.41 -856.01 
CATTLE 188.00 -145.82 485.59 
ELEPHANT 558.77 -301.43 386.26 
SEEING 189.37 49.87 362.05 
DANCE 399.78 -143.51 -330.55 
CANOE 271.27 -151.72 159.59 
FISH 500.04 -164.40 -208.57 
HCAR 111.63 174.66 -742.71 
SBIKE 194.57 375.83 -122.72 
SCAR 17.80 68.34 945.99 
Segment size (%) 41.70 29.90 28.40 
 
 
The ranking score of each attribute represents a measure of the relative importance of 
the variation in each attribute over the variation of all other attributes. The formula 
used for these calculations was followed by Kontoleon and Yabe, 2006. We can see 
from Table 25 that the majority of the choices for HEMT are ELEPHANT, FISH and 
DANCE, while the low percentages of attributes are SCAR, HCAR and SBIKE. The 
attributes of SBIKE, ELEPHANT and PRICE in HEDT received higher scores than 
other attributes. Finally, the top three choices of attributes in LET are SCAR, HCAR 
and CATTLE.  
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Table 25: Ranking score of attributes 
Attributes 
Segment1 
HEMT 
Segment2 
HEDT 
Segment3 
LET 
% Rank % Rank % Rank 
CATTLE 6.90 7 7.99 7 12.44 3 
ELEPHANT 20.84 1 16.78 2 10.06 4 
SEEING 7.17 6 2.82 10 9.56 5 
DANCE 14.67 3 7.86 8 8.47 6 
CANOE 10.10 5 8.43 6 4.15 9 
FISH 18.70 2 9.18 4 5.45 8 
HCAR 3.75 9 8.76 5 17.43 2 
SBIKE 6.45 8 18.61 1 2.84 10 
SCAR 0.59 10 3.40 9 22.04 1 
PRICE 10.83 4 16.17 3 7.56 7 
 
4.1.3 Conclusion 
To look at ways of developing ecotourism in Phnom Prich Wildlife Sanctuary 
(PPWS) in Mondulkiri Province, this study used a choice experiment aimed at 
identifying potential activities for new package tours in the wildlife sanctuary. Each 
activity has great potential to draw a variety of tourists appreciative of a nature-based 
experience. Additionally, the results show that almost 88 percent of the domestic 
visitors were willing to pay (WTP) an entrance fee to the sanctuary much higher than 
the 500 riel (US$0.122) currently set by the Ministry of Environment as a local 
entrance fee to conserve protected areas. At the same time, about 38 percent of 
foreign visitors were WTP more than the current $US5 for their entrance fee. Thus, 
the government can increase the entrance fee in protected areas to better conserve 
them if a high WTP for entrance fees is found for tourists who visit other protected 
areas. In managerial terms, several implications for the planning and developing of 
new package tours can be drawn from the results obtained in this study. First, it was 
observed that for both domestic and international tourist most of activities in the 
packages were significant determinants of choice and they are WTP high amounts for 
these activities, indicating that this area has high potential for ecotourism 
development.  
Second, it was also deduced that HEMT were interested in wildlife 
observation, water-based activities, and cultural resources. LET mostly preferred the 
safari camp with car and wildlife observation, while HEDT preferred the safari camp 
with motorbike and home stay with car. The results indicate that these activities could 
act as a suitable foundation for establishing new package tours.  
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Third, the majority of both domestic and international visitors are under 30 
years of age with very few older visitors in PPWS. In addition, young tourists seem 
more interested in visiting remote areas and taking part in the activities listed above 
than do older visitors. A wide range of affordable basic foodstuffs and other essential 
daily items, as well as plenty of inexpensive food and accommodation would be 
required for young tourists.  
Fourth, as was expected, it was observed that tourists often want to combine 
several different activities in their packages. This information reveals that many 
combinations should be designed in order to meet the needs of all the tourists visiting 
PPWS. The government can cooperate with tour operators or NGOs to set up priority 
areas, design activities, and promote package tours for small and medium-sized tourist 
groups. This recommendation of smaller groups is derived from both the nature of 
activities (which are not easily undertaken by larger groups) as well as from a 
commitment to sustainability and to maintain the vitality of the area.  
Fifth, it was observed that most of the international respondents are highly-
educated visitors from European countries or other Western countries including 
Australia, America or Canada. The study indicates that they appear to spend more 
time and money than domestic visitors. Based on this information it would be a good 
investment to obtain both English- and French-speaking guides to cater for the diverse 
range of visitors. In addition, domestic tourists have also demonstrated a high WTP 
for guides. Therefore the training of professional guides for domestic visitors is also 
an important part of establishing sustainable ecotourism in PPWS.  
Sixth, it was also observed that international tourists display the strongest 
preference for observing large water birds and wild cattle, alongside elephant riding, 
canoeing and fishing, visit and communication, and dancing. Domestic tourists, 
meanwhile, want to join safari camps with motorbikes, observe large water birds and 
wild cattle, visit and communication, and go canoeing and fishing. These activities 
would act as a suitable foundation for establishing new package tours.  
Seven, the majority of both domestic and international visitors are under 30 
years old: there were not many older visitors in PPWS. In addition, young tourists 
seem more interested in visiting remote areas and taking part in the activities listed 
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above than do older visitors. A wide range of affordable basic foodstuffs and other 
essential daily items, as well as plenty of inexpensive food and accommodations, 
would be required for young tourists.  
Eighth, as expected, it was observed that, tourists often want to combine 
several different activities in their packages. This information can be used to establish 
different package tours for them. The government can cooperate with tour operators 
or NGOs to set up priority areas, design activities and promote package tours for 
small and medium-sized tourist groups, because such activities are not easily 
undertaken by larger groups. 
Tenth, it was observed that most of the international respondents are highly-
educated visitors from European countries, or from Australia, America and Canada, 
who appear to spend more time and money than domestic visitors. Thus English- and 
French-speaking guides would be required for these tourists. In addition, domestic 
tourists have a high WTP for guides. Therefore, training of professional guides is an 
important part of establishing sustainable ecotourism.  
Finally, this study provides policy makers with a range of useful information 
concerning the rate of entrance fee of tourists in protected areas; a fee which could be 
used for maintaining biodiversity conservation of this area. The study also outlines the 
preferences of typical packages for both domestic and international tourists.  
This information is very important for ecotourism in PPWS, and the 
implementation of policy is now urgently required. The implementation should, 
however, focus on the negative impacts of tourism on the environment, while taking 
into account the well-being of the local community. This is because poorly-regulated 
tourism and economic exploitation of vulnerable communities will destroy the 
environmental and cultural assets of these communities. These issues therefore need 
to be discussed in the next stage of our research.  
Thus, this research will provide an opportunity for community development 
based upon intact and healthy ecosystems; provide room for the traditional use 
particularly from home stay activities with local people and provide longer-term jobs 
for local communities around and inside the sanctuary such as environment and 
cultural interpreters, backcountry guides, researchers, and craftspeople.  
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Some domestic tourists feel difficult to fill in the questionnaire related to the 
choice modeling questions for a number of reasons. They feel difficult to answer 
because some words are quite new for them unless we take time to explain the 
meaning of the key words and the purposes of the study and they also have to spend 
time to read through the questionnaire. They are not also completely trust the way in 
which the information provided to be used. International visitors are familiar with the 
choice format, but some of them did not know how this information provided to be 
used. So, in order to conduct choice experiment research in Cambodia, first questions 
should avoid theoretical concepts and should be specific terminology need to be used. 
Secondly, it will be necessary for us to explain the purpose and the meaning of key 
words using picture, poster or other materials that make them easy to understand and 
to choose. Finally, it is very important to provide the interviewee with reasonable time 
to develop their responses.  
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4.2 ESTIMATING THE BENEFITS OF FRESH WATER 
DOLPHIN ECOTOURISM ON ENVIRONMENTAL 
CONSERVATION IN KRATIE PROVINCE 
 
4.2.1 Introduction  
Tourism is one of the fastest growing industries in the world in terms of 
economic power. It accounts for many jobs and contributes to over 10 percent of 
Gross Domestic Product (GDP) worldwide. In 2012 there were 1 billion tourists 
globally with the Asia–Pacific region ranking as the highest with more than 7% of 
international tourists (UNWTO, 2013). Ecotourism is the fastest-growing segment of 
the tourism industry with an annual growth rate of approximately 20 percent, which is 
much higher than that of the industry as the whole (TIES, 2012). Cambodia, with an 
area of 181,035 km2, is located at the heart of Indochina. Cambodians are very proud 
of their rich natural, cultural, and historic resources, especially Angkor Wat Temple. 
Through intensive promotion and foreign aid, visitor numbers to Cambodia are 
currently growing at a rate of 20–30 percent per year (Anucha 2004, MOT 2012). In 
2012, Cambodia received 3.58 million foreign tourists. In 2013, Cambodia‟s Ministry 
of Tourism predicted that the country would receive 4 million foreign tourists. 
Cambodia contains a number of diverse natural habitats that are important to maintain 
existing biodiversity, sustain economically and socially valuable natural resources, 
and provide an overall healthy environment for the people of Cambodia so that they 
are high potential for livelihood improvement based on ecotourism development 
(Timmins and Ratanak, 2001; Claassen and Ratanak, 2006). Kratie, one of two 
provinces located in northeastern Cambodia, has a high potential for ecotourism 
development because of its rich natural diversity, minority cultures, and beautiful 
landscapes (Ratanak and Yabe, 2009, Schellhorn and Simmons, 2003). Kratie 
Province, located on the east bank of the Mekong River, attracts the most of 
visitors, many of whom wish to watch the last Irrawaddy Dolphins left in the 
world.  The recommended place to see them is Kampi Village, about 15 kilometers 
from town. Kampi ectourism site, Kratie province is the best place in Cambodia to see 
the rare Mekong River Dolphin and it is the most inhabited dolphin pool in the 
Mekong River with about 26 dolphins. Kampi dolphin ecotourism was established in 
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1999. The best time to see dolphin is during dry season. According to statistics, in 
2010 Kratie attracted only 13,733 tourists and reached to 17,733 tourists in 2011 at 
the increase rate of 25.90%. In 2012, it received 18,500 tourists with the increase rate 
of 9.7%. 
The application of non-market valuation technique to estimate benefits of 
alternative environment management has been limited in Cambodia. The choice 
experience (CE) method, a state preference technique has been commonly applied 
in developing countries and recently, it has been introduced in Cambodia. CE 
methods could also be useful in designing policies and implementation of rural 
development project (Kohlm, 2001). The work of Ratanak and Yabe (2009) on 
ecotourism development in Mondulkiri province is a handful of study employing 
the CE method to assess the effect of environmental services on ecotourism 
development and sustainable rattan management, by estimating the willingness to 
pay (WTP) for developing package tour and sustainable rattan harvesting plan. 
 The conditional logic model as an experimental method has been used to 
establish the marginal utility of each attribute for sustainable ecotourism management. 
It is also used to estimate the payment of each activity for sustainable dolphin 
ecotourism management. The data used in the empirical policy evaluation literature 
came from survey the collect information on household preferences and behaviors 
before and during the project implementation. Thus, ecotourism development and 
management is expected to involve environmental protection, ecological 
conservation, and local culture for local community ecotourism management.  
 
Methods 
Choice models applied to non-marketed goods assume a specific continuous 
dimension as part of the framework by using a discrete choice. They were inspired by 
the Lancasterian microeconomic approach (Lancaster, 1966), in which individuals 
derive utility from the characteristics of the goods, and the first study to apply choice 
models to non- market valuation was Adamowicz et al. (1994) and Adamowicz et al., 
(1998). Recently, Choice models are frequently applied to the valuation of non-
market goods.  
The stakeholder analysis, participatory tools and quantitative surveys 
underpinned all the discussion of impacts, ensuring that differences between 
stakeholders identified and distribution of costs and benefits assessed. The 
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experimental design for both questionnaires were created using a main effect 
orthogonal statistical design generated using SPSS19. The alternatives for each choice 
set were generated using a cycled design from the original fractional factorial design. 
In the researcher selected questionnaire, a blocking strategy was used to reduce the 
number of choice tasks given to each respondent. In the respondent selected 
questionnaire prepared experimental designs were used as templates as shown in 
Table 19. Respondents were advised that they could choose to include any number or 
type of attributes in their choice decision. The face to face interview survey took place 
at Kampi community based ecotourism, Kratie province was conducted between May 
and July of 2012 with the total of 216 from local community, local authorities include 
river rangers, village chief and commune council. At first, respondents received 
general information about the characteristics community based ecotourism 
management at Kampi. Following this, the second part of the survey included choice 
modeling questions. The five attributes with four levels use to create choice sets using 
a 4
5
 orthogonal main effects design (Louvier et al., 2000), which produced 25 choice 
sets that was blocked into 5 versions of 5 choice sets (see Table 26). Finally, the 
questionnaire elicited information about non-attribute variables such as sex, age, 
education, income, attitude, and the perception local community toward ecotourism 
development and management. 
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Table 26: Attributes and levels used in the Choice Models 
Attributes Levels 
 Basic Level Level 1 Level 2 Level 3 
Increase Tourist Number 
(ITN) 
0% 10% 15% 20% 
Increase Dolphin Population 
(IDP) 
20 22 24 26 
Increase Dolphin 
Conservation Zone (IDCZ) 
768ha 800ha 850ha 900ha 
Decrease Illegal Activity 
(DIA) 
0% 15% 30% 50% 
Price US$30 US$50 US$70 US$90 
  
  The choice Modeling (CM) technique requires respondents to choose only one 
among three options from each of several sets. The resulting statistical model predicts 
choice behavior as a function of the attributes and level that identify the different 
choice set. According to Lancaster (1966), CM is consistent with Lancaster‟s theory 
in which consumption choices are defined by the utility or value that is derived from 
the attributes of a particular good and random utility theory, which describes discrete 
choices in a utility. The relationship of this variable can be introduced by assuming 
that the relationship between utility and characteristics follows a linear path, and by 
assuming that the error terms are distributed according to a double leg distribution; 
the choice probabilities have a convenient closed-form solution known as the 
multinomial logit model (MNL). The conditional logit model used in this study is 
presented below.  Because CE involves selection of a substitute policy from several 
alternatives on the basis of the random utility model (Ben-Akiva and Lerman, 1989), 
it can be expressed in equations, as shown below: 
When the i-th respondent selects j from the set of alternatives, C, the utility uij can be 
defined by Equation (1): 
ijijij vu                                          1  
where 
ji
v  denotes the observable portion of the utility and ije  indicates error term.  
When the i-th  
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respondent selects j, the utility uij of the selected alternative j is higher than the utility 
uik  of the other  
 
alternatives, and its probability can be defined by Equation (2): 
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As long as the error terms are independently and identically distributed (IID) and 
follow a Type I extreme value (or Gumbel) distribution, the probability of selecting 
alternative j can be expressed as follows: 
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If a main effect model, confined to the feature vector xij specific to the alternative, is 
created for the observable utility function v, it can be defined by equation (3): 
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Where  denotes a parameter vector, xij.  In this case, the logarithmic likelihood 
function can be defined as follows: 
 i j ijijdLL )ln()(                                   4  
If the alternative is selected, 1ijd .  Otherwise, dy is equal to zero.  If parameters can 
be estimated, the welfare measure of MWTP can be calculated in the following way.  
That is, the indirect utility function v can be defined by Equation (5), if it is assumed 
to be a linear function involving the attribute xk, the amount paid, p, and their 
parameters k and p : 
pxpxv p
k
kk  ),(     5  
If this equation is subjected to total differentiation, deeming the utility level 
unchanged (dv = 0) and fixing the attribute xk (other than attribute xj) also at the initial 
level, the amount of WTP for one unit increase of attribute xj can be defined as 
follows:  
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In this way, MWTP following a change in the alternative policy‟s level can be 
calculated. 
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The Attributes with four levels such as Increase Tourist Number (ITN), 
Increase Dolphin Conservation Zone (IDCZ), Decrease Illegal Activity (DIA) and the 
price (see Table3). The attributes for the C option were coded with zero values for 
each of the attributes and the constants (C) were equal to 1 when either A or B option 
was selected. The Choice data of the conditional logit model and marginal effects 
were analyzed using LIMDEP 8.0 NLOGIT 4.0 (Greene, 2002).  
4.2.2 Results and Discussion 
  Table 27 shows the respondent profiles. Almost 45 percent were male and 
about 55 percent were female. Majority of local communities were between the ages 
of 31-40 years (36.11 percent) and followed by 41-50 years (18.98 percent) and 26-30 
years (18.06 percent). The lowest percentage was age of over 60 years old. A high 
percentage of respondents were farmers with the total almost 51.39 percent, followed 
by fisherman (26.39 percent), and government staff (12.04 percent).  The educational 
level of local community was very low educated and the majority of them were 
between grades 1 to 6, which accounts for almost 46 percent. Almost 30 percent of 
interviewees were uneducated.  Nearly 20 percent of respondents were grade 
between7-9. Most of people living remote areas were strongly depend on using 
natural resource and their income was low. Almost 50 percent of respondents were 
income between US$51 to US$100 followed by income under UD$50 (34.26 percent) 
and income between US$100 to US$200. 
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Table 27: Explanation of Attribute and Non-attribute variables in Choice 
Models 
Variable Attributes Codes 
C Constants  
Increase Tourist 
Number (ITN) 
The number of tourist increase 
every year 
Tourist Number (tourist) 
Increase Dolphin 
Population (IDP) 
Number of dolphin population 
increase every year  
Dolphin 
Number(dolphin) 
Increase Dolphin 
Conservation Zone 
(IDCZ) 
Increase the conservation 
management zone 
Conservation Zone (ha) 
Decrease Illegal 
Activity (DIA) 
Decrease illegal activity annually 
Illegal Activity                                                    
(percent) 
Price 
Annually amount of community 
would pay for ecotourism 
development (US$) 
Offered Price (USD) 
Variables Non-Attributes Codes 
SEX Sex (1=Male, 0=female) 
AGE Age log(age) 
EDU Education Level (1=under grade 1,  2= 
grade 1-6, 3= grade 7-9, 
4= grade 11-12, 5=Over 
12) 
 
The percentage of local community who were willing to pay for ecotourism 
management and development in the future is almost 94 percent (203 respondents) 
and only about 6 percent of them were not willingness to pay for these activities 
because of their low income as it had been shown in Table 28. The amount of 
willingness for local communities to pay for the management and development of 
ecotourism were from US$1 to US$7. About 37 percent of people are willing to pay 
for the ecotourism management in their community is US$3 per month (74 
respondents) followed by US$1 and US$2 per month. Meanwhile approximately 14 
percent of them were willing to pay US$5.  
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Table 28: Demographic information of respondents 
Category Number Percent (%) 
Gender Male 97 44.91 
  Female 119 55.09 
Age Under 25 25 11.57 
 
26-30 39 18.06 
 
31-40 78 36.11 
 
41-50 41 18.98 
 
51-60 26 12.04 
 
Over60 7 3.24 
Occupation Farmer 111 51.39 
 
Fisherman 57 26.39 
 
Government Staff 26 12.04 
 
Student 22 10.19 
Education Level Under 1 63 29.17 
 
Grade 1-6 98 45.37 
 
Grade 7-9 40 18.52 
 
Grade 11-12 12 5.56 
  Over Grade 12 3 1.39 
Income Under US$50 74 34.26 
 US$51-US$100 93 43.06 
 US$101- US$ 200  38 17.59 
 US$201- US$ 300 8 3.70 
 US$301-US$400   3 1.39 
 
  The constant found statically significant with positive sign implying that all 
attributes included in the CE capture all systematic determinant of alternative choice. 
The most of attributes of major activities contributing to the community based 
ecotourism management and development were found statistically significant at 1 and 
5 percent level. Table 29 reveals the estimate of coefficients of constant (C); increase 
dolphin conservation zone, decrease illegal activity, and price were statically 
significant at 1 percent level, while increase tourism number; found statistically 
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Table 29: Willingness to Pay for Ecotourism Management and Development 
Category Number Percent 
WTP  Yes 203 93.98 
 
No 13 6.02 
Amount of WTP 1 60 29.56 
 
2 31 15.27 
 
3 74 36.45 
 
4 9 4.43 
 
5 28 13.79 
 
7 1 0.49 
 
significant at the 5 percent level. Only the attribute of increase dolphin population was 
not statistically significance.  
 
The marginal willingness to pay for community based ecotourism 
management and development has been shown Table 30. Interestingly, the results 
reveals that local community were willing to pay for the increasing tourist number the 
most with the total of US$ 79.61.  Their second preferences were to pay for decrease 
illegal activity, followed by increasing dolphin population and increase dolphin 
conservation zone. The positive sign of these attributes indicate that probably the 
respondents are interested in enjoying these activities and the negative sign of price 
indicates that the price can affect respondents‟ choice. 
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Table 30: Conditional logic results 
Variables Coeff. Std.Err. T-statistic P-value 
C 3.4410*** 0.9708 3.5450 0.0004 
BITN -1.4840** 0.7389 -2.0080 0.0446 
BIDP ns ns ns ns 
BIDCZ -0.0026*** 0.0010 -2.6980 0.0070 
BDIA 0.7221*** 0.2667 2.7080 0.0068 
PRICE -0.0186*** 0.0043 -4.3280 0.0000 
Parameters 6    
Observations 1077    
Log likelihood 
function    
-1164.52    
Log likelihood Other     -1182.85    
 -2 (ρ) 0.0155    
 RsqAdj 0.0100    
       Note: ***, **,* indicate statistical significance at 1%, 5%, 10% 
      NS: Not Significant 
 
Table 31: MWTP of sustainable rattan management from MNL modelling 
 Variables Attribute MWTP(US$) 
C Constants 184.5834  
BITN Increase Tourist Number -79.6075  
BIDP Increase Dolphin Population 0.8683  
BIDCZ Increase Dolphin Conservation Zone -0.1405  
BDIA  Decrease Illegal Activity 38.7361  
Source: Survey Data(95% confidence interval) 
 
 
Questionnaires result of Attributes 
 It clarifies preference for towards Ecotourism Development and Dolphin 
Conservation which inhabitants of local community inhabitants have. As attribution 
for preference towards ecotourism development and Dolphin Conservation, it asked 
about "Increase Tourist Number", "Increase Dolphin Population", "Increase Dolphin 
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Conservation Zone", "Decrease Illegal Activity" and "Price". About "Increase Tourist 
Number", This area is high potential for development of ecotourism so that increasing 
the percentage of tourists is the priority activities for gaining more income for local 
community. These levels are "0%", "10% ","15%" and "20%". About "Increase 
Dolphin Population", Dolphin is the main attractive tourists in this area thus 
population increasing is very crucial for both conservation and tourist development. 
These levels are "20", "22","24" and "26". About "Increase Dolphin Conservation 
Zone", This refers to activities such as biodiversity conservation and extend areas of 
dolphin for the benefits of dolphin conservation and increasing areas for tourist 
development. These levels are "768ha", "800ha", "850ha" and "900ha".  
About "Decrease Illegal Activity", This refers to all activities which will help to 
reduce main threat of dolphin population such patrolling, reducing gillnet and fishing 
inside dolphin conservation zone. These levels are "0%", "15%", "30%" and "50%". 
About "Price", This represents the total amount of money that you would have to 
spend per year. These levels are "US$30", "US$50", "US$70" and "US$90. 
 The attribution of the respondents towards Ecotourism Development and 
Dolphin Conservation are shown in table 4-1-1. About preference of "Increase Tourist 
Number", nearly 50 percent (92) of respondents preferred to increase tourist 20 
percent per year, followed by increasing 10 percent (69). Only about 12 percent (25) 
did not want to increase tourists, maybe they feel tourists can be made negative 
impact to their communities. About preference of "Increase Dolphin Population", 
almost 37 percent (20) preferred only to maintain the existing dolphin population, 
while almost 30 percent of respondents preferred to increase the population to 26. 
About preference of "Increase Dolphin Conservation Zone", majority of respondents 
preferred to increase dolphin conservation zone and this may be they want to have 
more activities for tourists. More than 50 percent of respondents (120) preferred to 
increase dolphin conservation zone (900ha) and about 22 percent preferred 850ha 
(48). About preference of  "Decrease Illegal Activity", nearly 41 percent (88) seemed 
not consider the illegal activities in the ecotourism areas are the main challenges that 
why they did not want to decrease, while almost 28 percent (60) of them want to 
decrease illegal activities 50 percent per year. About preference of "Price", the 
majority of respondents preferred the willing to pay the most only US$50 per year to 
the revolving fund for ecotourism management in their community with the total of 
almost 41 percent (88) and nearly 38 percent (81) of them preferred not to increase 
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their willingness to pay for improving this. About a quarter of them preferred to pay 
US$70 and US$90. 
 
Estimated of Latent Classes Cluster Model 
Questionnaire results of Behavior and Attitude 
 The behavioral and attitudinal characteristics of the respondents towards  
Dolphin Conservation and Ecotourism Development are shown in Table 32. 
Concerning the preference of "Dolphin Management & Development," results showed 
that a majority of local communities agreed on supporting the management and 
development of dolphin with the total being almost 72 percent (157) and about 2 
percent of these strongly agreed with this idea. The rest were neutral, indicating that 
local communities want to see an increasing dolphin population for the benefit of 
attracting more tourists to visit this area. Secondly, concerning the preference of 
"Dolphin Management for Species Conservation," nearly 70 percent (149) of 
respondents agreed with this idea for species conservation in their community and 7 
percent (16) of them strongly agreed. Conservation of other species, especially large 
waterbirds, also helps the communities to create more activities and attract tourism, 
such as bird watching and trekking tours. Thirdly, concerning the preference of 
"Dolphin Management for Livelihood Development," dolphin management for the 
development of dolphin ecotourism in their communities will help them to gain 
additional income from tourism activities. Thus, most respondents agreed to support 
these management activities with the total being about 70 percent (151), and 10 
percent (22) strongly agreed that they wanted to see the management of dolphin for 
their livelihood development. Fourthly, concerning the preference of "Main Threat for 
Species Conservation," four main threats were found at Kampi ecotourism including 
gillnet, hunting, over fishing and electric shock. The results showed that the main 
concern and threat for species conservation was gillnet with the total being nearly 38 
percent (84), followed by overfishing at 32 percent (70) and hunting at 14 percent 
(31). 
Questionnaire results of Behavior and Attitude 
 The behavioral and attitudinal characteristics of the respondents towards  
Dolphin Conservation and Ecotourism Development are shown in Table 32. 
Concerning the preference of "Dolphin Management & Development," results showed 
that a majority of local communities agreed on supporting the management and 
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development of dolphin with the total being almost 72 percent (157) and about 2 
percent of these strongly agreed with this idea. The rest were neutral, indicating that 
local communities want to see an increasing dolphin population for the benefit of 
attracting more tourists to visit this area. Secondly, concerning the preference of 
"Dolphin Management for Species Conservation," nearly 70 percent (149) of 
respondents agreed with this idea for species conservation in their community and 7 
percent (16) of them strongly agreed. Conservation of other species, especially large 
waterbirds, also helps the communities to create more activities and attract tourism, 
such as bird watching and trekking tours. Thirdly, concerning the preference of 
"Dolphin Management for Livelihood Development," dolphin management for the 
development of dolphin ecotourism in their communities will help them to gain 
additional income from tourism activities. Thus, most respondents agreed to support 
these management activities with the total being about 70 percent (151), and 10 
percent (22) strongly agreed that they wanted to see the management of dolphin for 
their livelihood development. Fourthly, concerning the preference of "Main Threat for 
Species Conservation," four main threats were found at Kampi ecotourism including 
gillnet, hunting, over fishing and electric shock. The results showed that the main 
concern and threat for species conservation was gillnet with the total being nearly 38 
percent (84), followed by overfishing at 32 percent (70) and hunting at 14 percent 
(31). 
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Table 32: Behavior and Attitude Respondents 
Category Attitude Number Percent（％） 
Dolphin Management & 
Development 
 Strongly Agree 5 2.314815 
Agree 157 72.68519 
 
Neutral 54 25 
 
Disagree 0 0 
 
Strongly Disagree 0 0 
Dolphin Management for 
Species Conservation 
 Strongly Agree 16 7.407407 
Agree 149 68.98148 
 
Neutral 51 23.61111 
 
Disagree 0 0 
 
Strongly Disagree 0 0 
Dolphin Management for 
Livelihood Development 
 Strongly Agree 22 10.18519 
Agree 151 69.90741 
 
Neutral 43 19.90741 
 
Disagree 0 0 
 
Strongly Disagree 0 0 
Main Threat for Species 
Conservation 
Gillnet 84 38.88889 
Hunting 31 14.35185 
 
Over Fishing 70 32.40741 
 
Electric Shock 30 13.88889 
 
Other 1 0.462963 
 
Multiple Correspondence Analysis 
 The majority of respondents expressed a strong desire for ecotourism 
development and dolphin conservation. According to the results of analysis using 
descriptive statistics, as it will be clear for preferences of the local people, the 
divisions of "Gender," "Age," "Occupation," "Education Level" and "Income" are 
important for the clarification of characteristics. 
 In this part, it clarifies the local people's preference by the grouping of 
preferences for "Dolphin Management & Development," "Dolphin Management for 
Species Conservation," "Dolphin Management for Livelihood Development" and 
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"Main Threat for Species Conservation." This analysis was employed by Multiple 
Correspondence analysis. 
 First, Figure 9 shows on the result of the answer pattern for "Dolphin 
Management & Development." The answer pattern of "strongly agree" with regard to 
dolphin management and development is similar to the answer pattern of female, 
government staff, aged between 31 to 50 years old, an education level of between 
grades 1 to 6 and an income of between US$50- US$100. Also, the answer pattern of 
"agree" with regard to dolphin management and development is similar to the answer 
pattern of fishermen, students, aged 51 to 60 years old, an education level of between 
grades 7 to 9, grades 11 to 12, incomes below US$50 and from US$201 to US$300. 
Furthermore, the answer pattern of "neutral" with regard to dolphin management and 
development is similar to the answer pattern of farmers, aged between 26 to 30, over 
60 years old, an education level of over grade 12 and income over US$301. With 
these results, it is possible to consider that both gender and occupation influenced 
those who strongly agreed and age class and education level had a positive effect on 
agreement towards management and development. It should be observed that all 
respondents gave positive results for dolphin development and management for 
improving ecotourism. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9: The result of answer pattern for “Ecotourism Management &      
Development" -Correspondence analysis- 
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  Second, Figure 10 shows on the result of answer pattern for "Dolphin 
Management for Species Conservation." The answer pattern of "strongly agree" with 
regard to dolphin management for species conservation is similar to the answer 
pattern of male, farmers, aged between 26 to 30 years old, an education level of under 
grade 1 and an income ranging from US$201- US$300. Also, the answer pattern of 
"agree" with regard to dolphin management for species conservation is similar to the 
answer pattern of female, fishermen, government staff, aged between 31 to 40, 
between 41 to 50 years old, an education level of between grades 1 to 6, 7 to 9, an 
income below US$50 and from US$101- US$200. Furthermore, the answer pattern of 
"neutra" with regard to dolphin management for species conservation is similar to the 
answer pattern of male, farmers, aged younger than 25 years old, an education level 
under grade 1, an income ranging from US$50- US$100. With these results, it is 
possible to consider that most low educated respondents with higher incomes were 
strongly agreed, while medium income respondents agreed with this idea, meaning 
that most of them gain more income from these activities and improving these 
situations would allow them to gain more income. Overall, it also should be noted that 
all respondents gave positive results for dolphin management for species 
conservation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: The result of answer pattern for “Ecotourism Management for 
Species Conservation" -Correspondence analysis- 
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 Third, Figure 11 shows on the result of the answer pattern for "Dolphin 
Management for Livelihood Development." The answer pattern of "strongly agree" 
with regard to dolphin management for livelihood development is similar to the 
answer pattern of female, fishermen, government staff, aged between 31 to 40 years 
old , an education level from grades 1 to 6 and an income below US$50. Also, the 
answer pattern of "agree" with regard to dolphin management for livelihood 
development is similar to the answer pattern of male, students, farmers, aged between 
41 to 50 years old, an education level above grade 12 and an income ranging from 
US$101 to US$200. Furthermore, the answer pattern of "neutral" with regard to 
dolphin management for livelihood development is similar to the answer pattern 
ofmale, farmers, aged between 26 to 30, over 60 years old, an education level ranging 
from grades 1 to 6 and an income between US$51 to US$100. With these results, 
overall, it can be observed that all respondents gave positive effects linked to 
education and their occupations concerning dolphin management for livelihood 
development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: The result of answer pattern for “Ecotourism Management for 
Livelihood Development"-Correspondence analysis- 
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 Fourth, Figure 12 shows on the result of the answer pattern for "Main Threat 
for Species Conservation." The answer pattern of "gillnet with regard to main threat 
for species conservation" is similar to the answer pattern of male, farmers, aged under 
25, between 26 to 30, over 60 years old, an education level under grade 1 and an 
income ranging from US$101 to US$200. Also, the answer pattern of "electric shock 
with regard to main threat for species conservation" is similar to the answer pattern of 
male, farmers, aged between 41 to 50, an education level of between grades 7 to 9 and 
an income ranging from US$50 to US$100. Furthermore, the answer pattern of 
"hunting with regard to main threat for species conservation" is similar to the answer 
pattern of female, fishermen, government staff, aged between 31 to 40 years old, an 
education level between grades 1 to 6 and an income below US$50. With these 
results, it is possible to conceive that most low educated participants were gillnet and 
hunting, gillnet activities received the highest income compared to hunting and 
electric shock. Overall, it also should be observed that all respondents gave negative 
results for "the main threat for species conservation." 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12: The result of answer pattern for "Main Threat for Species 
Conservation"-Correspondence analysis- 
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Model Fit 
 Table 33 lists general summary information regarding the data file and also 
lists names of all models that have been estimated in the results of Latent Classes 
Clusters model for this data file. Table 33 shows the log-likelihood (LL), BIC based 
on LL, number of parameters (Npar), and the proportion of classification errors 
(Class.Err.) for all models. In addition, if chi-squared statistics are available, the 
likelihood-ratio statistic (L2), degrees of freedom (df), and the p-value are also 
reported. Table associated Model Summary Display the Model Fit likelihood ratio 
chi-squared statistic (L2) is one of several statistics that can be used to assess how 
well the model fits the data. In the context of latent class analysis, L2 can also be 
interpreted as indicating the amount of the observed relationship between the 
variables that remains unexplained by a model; the larger the value, the poorer the 
model fits the data and the worse the observed relationships are described by the 
specified model. The associated p-value is a formal assessment of the extent to which 
the model fits the data. It is obtained from a chi-squared table lookup with the 
reported number of degrees of freedom. Thus, p<.05 indicates a poor fit. As a general 
rule of thumb, a good fit is provided by a model when the L2 for that model is not 
substantially larger than the degrees of freedom which are the expected value for L 2 
under the assumptions that 1) the model is true and 2) L2 follows a chi-square 
distribution. When dealing with a small sample size or sparse data, chi-square does 
not provide a good approximation to L2 and hence the p-value reported is not valid. In 
addition, information criteria such as the BIC may be used when the table is not 
sparse as well as when it is sparse. In addition, information criteria such as the BIC 
may be used when the table is not sparse as well as when it is sparse. When chi-
squared statistics are available such information criteria can be based on L 2, and 
when chi-squared statistics are not available, they can be based upon LL. Additional 
items that can be requested are AIC, AIC3, and BIC (based on L 2 or LL) and BIC 
based on L 2. In addition to model fit, AIC, AIC3, and BIC take into account the 
parsimony of the model. When comparing models, the lower the value of the BIC (or 
AIC, AIC3), the better the model (Jeroen K. Vermunt & Jay Magidson: 2005).  
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Table 33: Data File Summary Output and Model Fit 
    LL 
BIC 
(LL) 
AIC 
(LL) 
AIC3 
(LL) 
CAIC 
(LL) Npar L~2 BIC (L2) AIC (L2) 
AIC3 
(L2) 
CAIC 
(L2) df p-vale Class.Err. 
  
                            
Model 
1 1-Cluster 
-
1344.870 2770.367 2719.738 2734.738 2785.367 15 2479.299 1398.868 2077.299 1876.299 1197.868 201 3.0e-388 0.0000 
Model 
2 2-Cluster 
-
1198.960 2607.554 2475.918 2514.918 2646.554 39 2187.479 1236.055 1833.479 1656.479 1059.055 177 4.4e-343 0.0083 
Model 
3 3-Cluster 
-
1095.300 2529.249 2316.606 2379.606 2592.249 63 1980.167 1157.750 1674.167 1521.167 1004.750 153 7.7e-315 0.0272 
Model 
4 4-Cluster 
-
1017.270 2502.196 2208.547 2295.547 2589.196 8.70E+01 1824.108 1130.697 1566.108 1437.108 1001.697 129 4.90E-297 0.0227 
Model 
5 5-Cluster -974.565 2545.785 2171.129 2282.129 2656.785 1.11E+02 1738.690 1174.286 1528.690 1423.690 1069.286 105 6.20E-294 0.0166 
Model 
6 6-Cluster -935.523 2596.708 2141.046 2276.046 2731.708 1.35E+02 1660.607 1225.209 1498.607 1417.607 1144.209 81 4.20E-293 0.0107 
Model 
7 7-Cluster -912.796 2680.261 2143.592 2302.592 2839.261 1.59E+02 1615.153 1308.762 1501.153 1444.153 1251.762 57 3.00E-300 0.0102 
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In this case, there are the first 7 model Output Sections listed(see table) Under the 
condition of the general model fitting, Model4:'4-Cluster model' is suitable. '4-Cluster 
Model' indicates that a 4-class Cluster model has been estimated.  
 Table 34 shows estimated results of '4-Cluster model'. 
 
Table 34: Estimated results for 4-Cluster Model 
Number of case    216         
        Number of parameters(Npar) 
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        Randam seed 
  
29583 
    
        Best Start Seed 
  
2E+06 
    
        Chi-squared Statistics 
      
 
Degrees of freedom(df) 129 p-value 
   
 
L-squared(L^2) 
 
1824.1 
 
   
 
X-squared(L^2) 
 
202703 2.2e-43787 
   
 
Cressie-Read 
 
20710 5.4e-4331 
   
 
BIC (based on L^2) 1130.7 
    
 
AIC (based on L^2) 1566.1 
    
 
AIC3 (based on L^2) 1437.1 
    
 
CAIC (based on L^2) 1001.7 
    
 
Dissimilarity Index 0.9191 
    
        Log-likelihood Statistics 
      
 
Log-likelihood (LL) -1017 
    
 
Log-prior 
 
-17.23 
    
 
Log-posterior 
 
-1035 
    
 
BIC (based on LL) 2502.2 
    
 
AIC (based on LL) 2208.5 
    
 
AIC3 (based on LL) 2295.5 
    
 
CAIC (based on LL) 2589.2 
    
        Classification Statistics 
 
Clusters 
    
 
Classification Errors 0.0227 
    
 
Reduction of Errors 
(Lambda) 0.9678 
    
 
Entropy R-squared 0.9511 
    
 
Standard R-squared 0.9509 
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Classification log-
likelihood -1032 
    
 
AWE 
 
3259.8 
    
        Classification Table 
 
Model 
    
 
Probabilistic 
 
Cluster 
1 Cluster 2 
Cluster 
3 
Cluster 
4 Total 
  
Cluster 
1 60.315 0.9593 1.8256 0.3783 63.478 
  
Cluster 
2 1.2235 58.0097 0.0291 0.0011 59.264 
  
Cluster 
3 0.3756 0.003 53.1451 0.0004 53.524 
  
Cluster 
4 0.0863 0.028 0.0001 39.62 39.735 
  
Total 62 59 55 40 216 
 
Profile  
 The Profile table contains probabilities or means associated with each 
Indicator or Dependent variable. For a Cluster model, the first row of numbers shows 
how large each cluster is. Table 35 shows that Cluster 1 contains about 29.4% of the 
respondents (216), Cluster 2 contains about 27.7%, Cluster 3 contains about1 24.8% 
and Cluster 4 contains the remaining about 18.5% .he body of the table contains 
(marginal) conditional probabilities that show how the clusters are related to the 
indicator variables. These probabilities sum to 1 within each cluster (column). 
 Table 35 shows the results of respondents of each clusters. Respondents in 
Cluster 1 have a 46.5% chance of responding that surveys serve a '10%' :'Increase 
Tourist Number', at similarly, a 34.9% chance of responding that surveys serve a '24' 
:'Increase Dolphin Population, a 41.0% chance of responding that surveys serve a 
'900ha' :'Increase Dolphin Conservation Zone', a 33.4% chance of responding that 
surveys serve a '15%' :'Decrease Illegal Activity', at similarly, a 67.0% chance of 
responding that surveys serve a 'US$50%' :'Price'. Similarly, Cluster 2, Cluster 3, and 
Cluster 4 are as follows. Respondents in Cluster 2 have a 50.0% chance of responding 
that surveys serve a '20%' :'Increase Tourist Number', at similarly, a 79.6% chance of 
responding that surveys serve a '20' :'Increase Dolphin Population, a 70.4% chance of 
responding that surveys serve a '900ha' :'Increase Dolphin Conservation Zone', a 
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97.3% chance of responding that surveys serve a '0%' :'Decrease Illegal Activity', at 
similarly, a 93.3% chance of responding that surveys serve a 'US$30%' :'Price'. 
Respondents in Cluster 3 have a 85.0% chance of responding that surveys serve a 
'20%' :'Increase Tourist Number', at similarly, a 92.4% chance of responding that 
surveys serve a '26' :'Increase Dolphin Population, a 85.2% chance of responding that 
surveys serve a '900ha' :'Increase Dolphin Conservation Zone', a 85.6% chance of 
responding that surveys serve a '50%' :'Decrease Illegal Activity', at similarly, a 
67.1% chance of responding that surveys serve a 'US$50%' :'Price'. Respondents in 
Cluster 4 have a 52.2% chance of responding that surveys serve a '10%' :'Increase 
Tourist Number', at similarly, a 50.2% chance of responding that surveys serve a '20' 
:'Increase Dolphin Population, a 36.5% chance of responding that surveys serve a 
'800ha' :'Increase Dolphin Conservation Zone', a 42.3% chance of responding that 
surveys serve a '0%' :'Decrease Illegal Activity', at similarly, a 58.4% chance of 
responding that surveys serve a 'US$90%' :'Price'.  
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Table 35: Profiles for 4-Cluster model 
        Cluster 1 
Cluster 
2 
Cluster 
3 
Cluster 
4 
Cluster Size 
   
29.4% 27.4% 24.8% 18.5% 
Indicators 
        Increase Tourist Number 0% 13.4% 4.1% 0.2% 35.0% 
   
10% 46.5% 27.3% 4.8% 52.2% 
   
15% 16.6% 18.5% 10.1% 8.0% 
   
20% 23.6% 50.0% 85.0% 4.8% 
  
average 
 
2.5032  3.1444  3.7975  1.8260  
Increase Dolphin Population 20 20.3% 79.6% 0.0% 50.2% 
   
22 26.2% 16.6% 0.2% 28.8% 
   
24 34.9% 3.6% 7.4% 17.0% 
   
26 18.6% 0.3% 92.4% 4.0% 
  
average 
 
2.5177  1.2458  3.9212  1.7487  
Increase Dolphin Conservation 
Zone 768ha 7.0% 0.9% 0.1% 22.6% 
   
800ha 22.5% 7.0% 2.0% 36.5% 
   
850ha 29.6% 21.7% 12.7% 24.1% 
   
900ha 41.0% 70.4% 85.2% 16.8% 
  
average 
 
3.0467  3.6150  3.8302  2.3513  
 Decrease Illegal Activity 0% 21.2% 97.3% 0.1% 42.3% 
   
15% 33.4% 2.6% 1.6% 36.1% 
   
30% 26.7% 0.0% 12.7% 15.7% 
   
50% 18.6% 0.0% 85.6% 5.9% 
  
average 
 
2.4277  1.0269  3.8376  1.8530  
Price    US$30 22.0% 93.3% 21.8% 0.3% 
   
US$50 67.0% 6.7% 67.1% 14.1% 
   
US$70 9.5% 0.0% 9.6% 27.2% 
   
US$90 1.5% 0.0% 1.5% 58.4% 
  
average 
 
1.9051  1.0677  1.9081  3.4362  
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Probability/Means 
 Table 36 shows the Probability/Means. It shows the possibility that inhabitants 
of the community belong to the Cluster. The first row of the table contains the overall 
probability of being in a cluster (the size of each cluster), also reported in the first row 
of numbers in the Profile table. The body of the table contains conditional 
probabilities associated with each category of Nominal and Ordinal indicator 
variables (these probabilities sum to 100% across rows). 
 In Table 36, About the 'Gender', it is as follows. For those respondents who 
responded that surveys serve a 'male' :'Gender', about 40% are classified as belonging 
in Cluster 1, 32.4% in Cluster 2, 22.4% in Cluster 3, and the remaining 5.2% in 
Cluster 4. Similarly, For those respondents who responded that surveys serve a 'male' 
:'Gender', about 40.0% are classified as belonging in Cluster 1, 32.4% in Cluster 2, 
22.4% in Cluster 3, and the remaining 5.2% in Cluster 4. Similarly, For those 
respondents who responded that surveys serve a 'Female' :'Gender', about 20.7% are 
classified as belonging in Cluster 1, 23.3% in Cluster 2, 26.7% in Cluster 3, and the 
remaining 29.3% in Cluster 4.  
 About the 'Age', it is as follows. For those respondents who responded that 
surveys serve a 'Under25' :'Ager', about 43.7% are classified as belonging in Cluster 
1, 32.6% in Cluster 2, 19.6% in Cluster 3, and the remaining 4.1% in Cluster 4. 
Similarly, For those respondents who responded that surveys serve a '26-30' :'Age', 
about 56.4% are classified as belonging in Cluster 1, 36.0% in Cluster 2, 0.0% in 
Cluster 3, and the remaining 7.6% in Cluster 4. Similarly, For those respondents who 
responded that surveys serve a '31-40' :'Age', about 17.3% are classified as belonging 
in Cluster 1, 24.3% in Cluster 2, 21.2% in Cluster 3, and the remaining 37.2% in 
Cluster 4. Similarly, For those respondents who responded that surveys serve a '41.50' 
:'Age', about 36.0% are classified as belonging in Cluster 1, 22.2% in Cluster 2, 
30.0% in Cluster 3, and the remaining 11.8% in Cluster 4. Similarly, For those 
respondents who responded that surveys serve a '51-60' :'Age', about 0.1% are 
classified as belonging in Cluster 1, 30.7% in Cluster 2, 61.4% in Cluster 3, and the 
remaining 7.7% in Cluster 4. Similarly, For those respondents who responded that 
surveys serve a 'Over60' :'Age', about 31.7% are classified as belonging in Cluster 1, 
14.2% in Cluster 2, 54.1% in Cluster 3, and the remaining 0.0% in Cluster 4. 
 About the 'Occupation', it is as follows. For those respondents who responded 
that surveys serve a 'Famer' :'Occupation', about 42.4 are classified as belonging in 
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Cluster 1, 32.2% in Cluster 2, 22.3% in Cluster 3, and the remaining 3.2% in Cluster 
4. Similarly, For those respondents who responded that surveys serve a 'Fisherman' 
:'Occupation', about 17.7% are classified as belonging in Cluster 1, 29.7% in Cluster 
2, 19.1% in Cluster 3, and the remaining 33.6% in Cluster 4. Similarly, For those 
respondents who responded that surveys serve a 'Government Staff' :'Occupation', 
about 43.4% are classified as belonging in Cluster 1, 19.6% in Cluster 2, 24.6% in 
Cluster 3, and the remaining 12.4% in Cluster 4. Similarly, For those respondents who 
responded that surveys serve a 'student' :'Occupation', about 8.9% are classified as 
belonging in Cluster 1, 18.2% in Cluster 2, 73.0% in Cluster 3, and the remaining 
0.0% in Cluster 4. Similarly, For those respondents who responded that surveys serve 
a 'Other' :'Occupation', about 25.3% are classified as belonging in Cluster 1, 0.1% in 
Cluster 2, 74.7% in Cluster 3, and the remaining 0.0% in Cluster 4. 
 About the 'Education Level', it is as follows. for those respondents who 
responded that surveys serve a 'Under1' :'Education Level', about 46.3 %are classified 
as belonging in Cluster 1, 23.6% in Cluster 2, 17.6% in Cluster 3, and the remaining 
12.4% in Cluster 4. Similarly, For those respondents who responded that surveys 
serve a 'Grad1-6' :'Education Level', about 2.1% are classified as belonging in Cluster 
1, 26.1% in Cluster 2, 45.5% in Cluster 3, and the remaining 26.3% in Cluster 4. 
Similarly, For those respondents who responded that surveys serve a 'Grad7-9' 
:'Education Level', about 12.4% are classified as belonging in Cluster 1, 26.0% in 
Cluster 2, 30.8% in Cluster 3, and the remaining 30.9% in Cluster 4. Similarly, For 
those respondents who responded that surveys serve a 'Grad11-12' :'Education Level', 
about 0.0% are classified as belonging in Cluster 1, 90.0% in Cluster 2, 0.0% in 
Cluster 3, and the remaining 10.0% in Cluster 4. Similarly, For those respondents who 
responded that surveys serve a 'Over Grad12' :'Education Level', about 63.0% are 
classified as belonging in Cluster 1, 20.3% in Cluster 2, 0.0% in Cluster 3, and the 
remaining 16.7% in Cluster 4. Similarly, 
 About the 'Income', it is as follows. For those respondents who responded that 
surveys serve a 'Under US$50' :'Income', about 32.5% are classified as belonging in 
Cluster 1, 16.3% in Cluster 2, 4.1% in Cluster 3, and the remaining 47.1% in Cluster 
4. Similarly, For those respondents who responded that surveys serve a 'US$51-
US$100' :'Income', about 29.5% are classified as belonging in Cluster 1, 34.5% in 
Cluster 2, 36.0% in Cluster 3, and the remaining 0.0% in Cluster 4. Similarly, For 
those respondents who responded that surveys serve a 'US$101-US$200' :'Income', 
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about 28.6% are classified as belonging in Cluster 1, 34.6% in Cluster 2, 36.9% in 
Cluster 3, and the remaining 0.0% in Cluster 4. Similarly, For those respondents who 
responded that surveys serve a 'US$201-US$300' :'Income', about 0.0% are classified 
as belonging in Cluster 1, 24.9% in Cluster 2, 25.0% in Cluster 3, and the remaining 
50.1% in Cluster 4. Similarly, For those respondents who responded that surveys 
serve a 'Over US$300' :'Income', about 33.4% are classified as belonging in Cluster 1, 
0.0% in Cluster 2, 33.3% in Cluster 3, and the remaining 33.3% in Cluster 4. 
 
97 
 
Table 36: Probability/Means for 4-Cluster model   
        Cluster 1 Cluster 2 Cluster 3 Cluster 4 
Cluster Size 
  
29.4% 27.4% 24.8% 18.5% 
Indicators 
       Covariate        
Gender   Male 
 
40.0% 32.4% 22.4% 5.2% 
  
Female 
 
20.7% 23.3% 26.7% 29.3% 
Age  Under 25 
 
43.7% 32.6% 19.6% 4.1% 
  
26-30 
 
56.4% 36.0% 0.0% 7.6% 
  
31-40 
 
17.3% 24.3% 21.2% 37.2% 
  
41-50 
 
36.0% 22.2% 30.0% 11.8% 
  
51-60 
 
0.1% 30.7% 61.4% 7.7% 
  
Over60 
 
31.7% 14.2% 54.1% 0.0% 
Occupation  Farmer 
 
42.4% 32.2% 22.3% 3.2% 
  
Fisherman 
 
17.7% 29.7% 19.1% 33.6% 
  
Government Staff  43.4% 19.6% 24.6% 12.4% 
  
Student 
 
8.9% 18.2% 73.0% 0.0% 
  
Other 
 
25.3% 0.1% 74.7% 0.0% 
Education Level Under 1 
 
46.3% 23.6% 17.6% 12.4% 
  
Grade 1-6 
 
2.1% 26.1% 45.5% 26.3% 
  
Grade 7-9 
 
12.4% 26.0% 30.8% 30.9% 
  
Grade 11-12 0.0% 90.0% 0.0% 10.0% 
  
Over Grade 12 63.0% 20.3% 0.0% 16.7% 
Income  Under US$50 32.5% 16.3% 4.1% 47.1% 
  
US$51-US$100 29.5% 34.5% 36.0% 0.0% 
  
US$101-US$200 28.6% 34.6% 36.9% 0.0% 
  
US$201-US$300 0.0% 24.9% 25.0% 50.1% 
  
US$301- 
 
33.4% 0.0% 33.3% 33.3% 
 
Characteristics of Latent Cluster 
 Following the previous results, the characteristics of 4 latent classes were 
interpreted as follows. 
 Concerning Cluster 1, the non-enforcement of individual concrete political 
measures, it was supposed that preference for conservation as a whole was high. The 
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majority of respondents in this class were male farmers and other occupations with an 
age group of between 26 to 30 years old. Their education levels were between grades 
7 to 9 and their income was also higher than other income groups (over US$301). 
 Concerning Cluster 2, relating to the expansion of the dolphin reserve, there 
were very high expectations; however, a state or a state judge it to bear it not their 
financial burdens. Male fishermen and students were the majority in this cluster. Their 
age groups were under 25 and between 26 to 30 years old with an education level 
under 1
st
 grade and between grades 1 to 6. Their income generation from this class 
was from US$51 to US$200. 
 Concerning Cluster 3, it contains the highest evaluation for the level of all 
attitudes. Under the enforcement of the conservation mainly of the population 
increase of the dolphin, it expects tourism increase. Concerning the results which 
revealed that the majority of respondents in this class were female government staff 
and students with age group over 51 years old, their education levels in this class were 
high (over grades 11), and their incomes were from US$51 to US$200. 
 Concerning Cluster 4, low income high income respondents were mixed with 
a low level evaluation of each attitude. Not extended intention, it expects 
improvement of conservation under the status quo. Most respondents in this class 
were female fishermen and government staff with an age group between 31 to 40 
years old. Education levels of this class were between grades 1 to 9 with an income 
below US$50 and between US$200 to US$300. 
 
Estimated of Latent Classes Regression Model 
 Before analysis, it supposes that preference towards ecotourism development 
and dolphin of inhabitants of local community is shown in the price. For the decision 
making of prices of inhabitants, it reviews the influence that attribution gives. And, 
based on difference in influence, it classifies inhabitants. The estimation of the model 
applied Ordinal-Adjacent-category ordinal logistic regression model. 
Model Fit 
 For preference of the dolphin management and development, it examines the 
influence that four attitudes of mind gives. It confirms a profile of class 1, class 2, 
class 3, class 4 and class 5. The dependent variable is "Price", and the explanatory 
variable are "Increase Tourist Number", "Increase Dolphin Population", "Increase 
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Dolphin Conservation Zone" and "Decrease Illegal Activity". The objective variable 
is an ordinal scale (four phases), and explanatory variable is an all 4 value type. 
 In this case, there are the first 7 model Output Sections listed (see Table 4-3-
Under the condition of the general model fitting, the 5-class model is preferred over 
the 1-class, 2-class, 3-class, 4-class, 6-class and 7-class models. 
Estimated Results 
 Table 37 shows estimated results of '5-class model'. For Regression models, in 
addition to the class-specific regression intercept (Betas). Betas indicate the class-
specific effect of each predictor on the dependent variable. Parameters (Gammas) of 
the multinomial logit model used to predict the latent distribution as a function of the 
covariates. Parameters include the intercept as well as the effects of each covariate on 
the latent variable(s). The Parameters output reports class-specific R2 values and the 
overall R2 value. These are reduction of error measures based on mean squared error. 
The overall R2 indicates how well the dependent variable is overall predicted by the 
model (same measure as appearing in Prediction Statistics). For a Regression model, 
the first row of numbers shows how large each class is. The body of the table contains 
the (marginal) conditional probabilities that show how the classes are related to the 
dependent variable. The probabilities within each class (column) sum to 1. 
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Table 37: Estimated results for 5-Class Regression Model 
Number of case    216           
Number of replications 
 
216 
     Number of parameters(Npar) 
 
111 
     Randam seed 
  
478608 
     Best Start Seed 
 
985277 
     
         Chi-squared Statistics 
       
 
Degrees of freedom(df) 105 p-value 
    
 
L-squared(L^2) 113.8018 0.26 
    
 
X-squared(L^2) 158.3135 0.0006 
    
 
Cressie-Read 
 
118.3446 0.18 
    
 
BIC (based on L^2) -450.602 
     
 
AIC (based on L^2) -96.1982 
     
 
AIC3 (based on L^2) -201.198 
     
 
CAIC (based on L^2) -555.602 
     
 
Dissimilarity Index 0.1739 
     
         Log-likelihood Statistics 
       
 
Log-likelihood (LL) -59.1502 
     
 
Log-prior 
 
-22.3101 
     
 
Log-posterior 
 
-81.4603 
     
 
BIC (based on LL) 714.9564 
     
 
AIC (based on LL) 340.3005 
     
 
AIC3 (based on LL) 451.3005 
     
 
CAIC (based on LL) 825.9564 
     Classification Statistics 
 
Clusters 
     
 
Classification Errors 0.0413 
     
 
Reduction of Errors (Lambda) 0.9412 
     
 
Entropy R-squared 0.9297 
     
 
Standard R-squared 0.9197 
     
 
Classification log-likelihood -82.5767 
     
 
AWE 
 
1691.465 
     Classification Table 
 
Model 
     Probabilistic 
 
 
  
Cluster 1 Cluster 2 
Cluster 
3 
Cluster 
4 
Cluster 
5 Total  
 
Cluster 1 61.956 0.6219 0.0028 0.7013 1.0142 64.296  
 
Cluster 2 0.9721 58.5736 0.0689 0.7321 0.3737 60.721  
 
Cluster 3 0.0846 0.0003 34.8699 0.4932 0 35.448  
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Cluster 4 0.8063 2.6839 0.0583 25.0689 0.0096 28.627 26.908 
  
Total 64 62 35 27 28 216 
Prediction Statistics 
       
 
Error Type 
 
Baseline Model R^2 
   
 
Mean Squared Error(MSE) 0.9381 0.015 0.984 
   
 
Minus Mean Log -Likelihood(-
MLL) 1.215 0.0796 0.9345 
   
 
Mean Absolute Error(MAE) 0.719 0.0514 0.9286 
   
 
Proporional Reduction 
Error(PPE) 0.5923 0.0139 0.9766 
   Prediction Table 
 
estimated 
     
 
Observed 
 
US$30 US$50 US$70 US$90 Total 
 
  
US$30 80 1 0 0 81 
 
  
US$50 0 88 0 0 88 
 
  
US$70 0 1 20 1 22 
 
  
US$90 0 0 0 25 25 
   Total 80 90 20 26 216  
 
Profile 
 The Profile table contains probabilities or means associated with each 
Indicator or Dependent variable. At first, from a profile, it confirms class size. The 
class size is as follows, a class 1:29.7%, class 2 :28.1%, class3: 16.5% ,class 4:13.3% 
and class 5 :12.5%. The value of the objective variable ("Price") shows a high price in 
order of Class 2:1.3845, Class 5:1.6853, Class 1:1.8497, Class:4:2.4143, Class 
3:3.0563.(see Table 38) 
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Table 38: Profile for 4-Cluster model 
      Cluster 1 Cluster 2 Cluster 3 Cluster 4 
Cluster Size 
 
29.4% 27.4% 24.8% 18.5% 
Indicators 
      Increase Tourist Number 0% 13.4% 4.1% 0.2% 35.0% 
10% 46.5% 27.3% 4.8% 52.2% 
  
15% 16.6% 18.5% 10.1% 8.0% 
  
20% 23.6% 50.0% 85.0% 4.8% 
 
average 
 
2.5032  3.1444  3.7975  1.8260  
Increase Dolphin Population 20 20.3% 79.6% 0.0% 50.2% 
22 26.2% 16.6% 0.2% 28.8% 
  
24 34.9% 3.6% 7.4% 17.0% 
  
26 18.6% 0.3% 92.4% 4.0% 
 
average 
 
2.5177  1.2458  3.9212  1.7487  
Increase Dolphin Conservation 
Zone 
768ha 7.0% 0.9% 0.1% 22.6% 
800ha 22.5% 7.0% 2.0% 36.5% 
  
850ha 29.6% 21.7% 12.7% 24.1% 
  
900ha 41.0% 70.4% 85.2% 16.8% 
 
average 
 
3.0467  3.6150  3.8302  2.3513  
Decrease Illegal Activity 0% 21.2% 97.3% 0.1% 42.3% 
15% 33.4% 2.6% 1.6% 36.1% 
  
30% 26.7% 0.0% 12.7% 15.7% 
  
50% 18.6% 0.0% 85.6% 5.9% 
 
average 
 
2.4277  1.0269  3.8376  1.8530  
Price   US$30 22.0% 93.3% 21.8% 0.3% 
  
US$50 67.0% 6.7% 67.1% 14.1% 
  
US$70 9.5% 0.0% 9.6% 27.2% 
  
US$90 1.5% 0.0% 1.5% 58.4% 
 
average 
 
1.9051  1.0677  1.9081  3.4362  
 
 To be next, it confirms the results of estimated parameter (see Table 4-3-4). 
About Class 1, the value of the coefficient of determination is 0.9947. The values of 
each estimated parameter are as follows. "Increase Tourist Number(X1)":-6.9654. 
"Increase Dolphin Population(X2)":7.4118. "Increase Dolphin Conservation 
Zone(X3)":-2.9222. "Decrease Illegal Activity(X4)":0.5471. When it considers 
statistical significance, for the evaluation of "Price(Y)", "Increase Dolphin 
Population(X2)" shows a high positive effect, and "Increase Tourist Number(X1)" 
shows a high negative effect. About Class 2, the value of the coefficient of 
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determination is 0.8665. The values of each estimated parameter are as follows. 
"Increase Tourist Number(X1)":-0.2444. "Increase Dolphin Population(X2)":2.9221. 
"Increase Dolphin Conservation Zone(X3)":-1.4685. "Decrease Illegal 
Activity(X4)":2.0929. When it considers statistical significance, for the evaluation of 
"Price(Y)", "Increase Dolphin Population(X2)" and "Decrease Illegal Activity(X4)" 
relatively shows a high positive effect. About Class 3, The value of the coefficient of 
determination is 0.9941. The values of each estimated parameter are as follows. 
"Increase Tourist Number(X1)":4.6489. "Increase Dolphin Population(X2)":-5.0416. 
"Increase Dolphin Conservation Zone(X3)":-8.6672. "Decrease Illegal 
Activity(X4)":-0.6233. When it considers statistical significance, for the evaluation of 
"Price(Y)", "Increase Dolphin Population(X2)" and "Increase Dolphin Conservation 
Zone(X3)" shows a high negative effect. About Class 4, the value of the coefficient of 
determination is 0.9127. The values of each estimated parameter are as follows. 
"Increase Tourist Number(X1)":-8.1087. "Increase Dolphin Population(X2)":-1.0751. 
"Increase Dolphin Conservation Zone(X3)":2.2794. "Decrease Illegal Activity(X4)":-
4.5168. When it considers statistical significance, for the evaluation of "Price(Y)", 
"Increase Dolphin Conservation Zone(X3)" relatively shows a high positive effect, 
"Increase Tourist Number(X1)" and "Decrease Illegal Activity(X4)" shows a high 
negative effect. About Class 5, the value of the coefficient of determination is 0.9775. 
The values of each estimated parameter are as follows. "Increase Tourist 
Number(X1)":2.9529. "Increase Dolphin Population(X2)":3.5190. "Increase Dolphin 
Conservation Zone(X3)":-0.5188. "Decrease Illegal Activity(X4)":2.1484. When it 
considers statistical significance, for the evaluation of "Price(Y)", "Increase Tourist 
Number(X1)" and "Increase Dolphin Population(X2)" relatively shows a high positive 
effect. 
 
Characteristic of Covariate 
 It confirms the influence that covariates give in class classification (See Table 
39).  About Class 1, A respondent of the following category, "Age:51-60", 
"Educationl:Leve7-9", "Occupation: Other, "Income:US$51-US$100", possibility 
belonging to Class 1 is high.. About Class 2, A respondent of the following category, 
"Male", "Age :Under 25","Age:Over60", "Educationl:Under1"," Educationl:Leve1-6", 
"Income  :US$101-US$200","Income:US$201-US$300", possibility belonging to 
Class 2 is high. About Class 3, A respondent of the following category, "Female", 
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"Age: 31-40", "Age:51-60", "Educationl:11-12","Educationl:Over Grade 12", 
"Occupation: Government Staff", "Income :under US$50",Income :US$301-
US$400", possibility belonging to Class 3 is high. About Class 4, A respondent of the 
following category, "Male", "Age: Over 60", "Education:1-6", "Education: Over 
Grade 12", "Occupation: Farmer", "Occupation: Fisherman", "Income: US$201-
US$300", possibility belonging to Cluster 4 is high. About Class 5, A respondent of 
the following category, "Age:26-30",Age:41-50", "Occupation: Student", "Income: 
US$201-US$300", possibility belonging to Cluster 5 is high.. 
Characteristic of Latent Class 
 With these results, it confirms a tendency of the preference of a respondent 
classified in each class.  
 About Class 1, the preference which a respondent classified in this class has is 
as follows. In comparison with at the present, it has an experience of the time when a 
large number of dolphins existed. It thinks that the decrease in dolphin is caused by 
the increase of the illegal activity on the occasion of the survival of the dolphin. 
Therefore the decrease illegal activity on the occasion of the survival of the dolphin 
is an important matter. For the environmental restoration which there can be a large 
number of dolphins, it expresses a high "Price" as willing to pay. Respondents in this 
class were belong to female with other occupation and age group between 51 to 60 
years old. Their education level was between grade 7 to 9, while their income was 
between US$51 to US$100. 
 About Class 2, it thinks the conservation of the river habitat to have a positive 
effect for life improvement. Therefore it thinks with a main condition that the 
decrease illegal activity on the occasion of the survival of the dolphin as a condition 
of the increase of the population of the dolphin. It thinks that the increase of the 
population of the dolphin means the reconstruction of the river habitat. Most of 
respondents in class 2 were male with their age group over 60 years old. Their 
education level was low educated and uneducated people (under grade 1), but their 
income was quite high between US$201 to US$300. 
 About Class 3, it thinks based on the present local environmental condition, it 
accepts a large number of tourists and thereby expects local economic development. It 
strongly intends development of the tourist trade such as eco-tourisms. Respondent 
male government staffs were found in class 3 with age groups between 51 to 60 years 
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old. Their education level of them in this class seemed high (grade 11 to 12) and they 
were income under US$50 and from US$301 to US$400. 
 About Class 4, a strong tendency, it evaluates the expansion of the 
conversation area of the river habitat. It does not evaluate the visit to the territory of 
the others such as tourists. It has a strong relatively conservative consciousness. A 
strong tendency, the local residents who greatly depend on a natural environment for a 
life activity is strong. It think the most important matter that the conversation of the 
natural environment. In addition, it does not evaluate the increase of the tourist. It 
regards the development of the primary industries in the territory under the 
conservation in the territory as important. Most of respondents in class 4 were male 
fishermen with age group over 60 years old. Their education levels of this class were 
between grade 1 and 6 with income between US$201 and US$300. 
 About Class 5, by the coexistence with the dolphin, it expects development of 
the tourist trade. It thinks that the decrease in tort is required to increase the 
population of the dolphin toward the increase of the tourist. As for the respondent 
who does not have a direct relationship in a river habitat, evaluation is high for the 
eradication of the tort, the increase of the population of the dolphin, the increase of 
the tourist. It evaluates a dolphin as tourist attractions and expects the increase of the 
tourist. About the respondents of this class were female students with age group 
between 26 to 30 years old. Their education levels of this class were under grade 1 
with average income between US$201 and US$300. 
  
4.2.3 Conclusion  
This study presents results from empirical application of choice experiment to 
valuation of community based ecotourism development and management. Choice 
experiment aimed at identifying the preferences and behaviors of local community 
and all stakeholders toward all activities for dolphin ecotourism management both. 
Each attribute was found to be statically significant should be helping policy makers 
to see the appreciation of local people for using and managing their resources in 
manner way. Additionally, the results showed that nearly 94 percent of respondents 
were willing to pay for ecotourism development and management in their 
communities with the majority of US$3. Thus, the government and other stakeholders 
can use for better management of ecotourism for the benefit of species conservation 
and poverty alleviation in Kratie province.  
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In managerial terms, several implications for the planning and managing 
effectively from the results obtained in this study.  
First, it was observed that increase tourist number is the first preference so that 
they want to gain more income from their ecotourism development.  
Second, it was also observed that their marginal willingness to pay value is 
79.61US$, 38.74US$, 0.86US$ and 0.14US$ per year respectively. It means that the 
local community and stakeholders are appreciated the benefits from dolphin 
ecotourism development and management in this area.  
Third, among policy circle and the wide public, for long-term and green 
tourism there is a need to look outside the public sector for additional funding for 
managing ecotourism this area and searching for fund to support species conservation 
and maintaining local community culture.  
Fourth, it was observed that over 70 percent of respondents agreed supporting 
for the management and development of dolphin; and dolphin management for 
species conservation and livelihood development.  
Fifth, it was observed that high educated male with high income group were 
interested in increase tourist number by 10 percent every year, increase dolphin 
population to 24, increase conservation reserve of dolphin from 768 ha to 900 ha, 
decrease illegal activities in the conservation areas by 15 percent per year and their 
willingness to pay for development and management of ecotourism to US$50 each 
year.  
Sixth, as expected, it is observed that the high educated farmers preferred to 
increase tourist number and increase conservation areas the most, 20 percent and 900 
ha respectively.  
Seventh, low educated female who are not direct benefit from the development 
and management of ecotourism in this area were interested in increase tourist number, 
increase dolphin population, increase conservation areas and decrease illegal activities 
the most, but they were not interested in increasing the payment for improving this. 
Eighth, female medium educated fishermen were interested in increase 
dolphin conservation zone from 768 to 800ha and the payment for development and 
management of this ecotourism, but they preferred not to increase tourist number and 
dolphin population and decrease illegal activities within the conservation areas.  
Finally, although ecotourism development and management these days 
provides insufficient funds for the conservation and management activities suggested, 
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the investigation of the local community shows the appreciation of the non-market 
value of all attributes for ecotourism management. These results should be contributed 
to the decision makers to define appropriated policy before implementing any 
projects. 
Several research topics could follow up from this study in order to provide 
clearly insights into the application of CE especially investigating the effects of 
payment to ecotourism development and management for the benefit of species 
conservation through restoring habitat and maintaining home range of dolphin and 
keep an eye on local community culture. 
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CHAPTERV-ESTIMATING THE VALUES OF NON 
TIMBER FOREST PRODUCTS ON ENVIRONMENTAL 
CONSERVATION IN CAMBODIA 
 
5.1 PREFERENCES OF LOCAL RESIDENTS TOWARDS 
SUSTAINABLE FOREST MANAGEMENT  
 
5.1.1 Introduction 
 Forest products, mostly commercial timber and round logs, account for 
approximately 5% of Cambodia's Gross National Product (GDP), and 72% of the 
workforce is engaged in agriculture and forestry activities (FA, 2008; FA, 2010). 
However, a sub-sector of forestry, Non-Timber Forest Products (NTFPs), contributes 
to livelihood development and poverty reduction in the country. In Cambodia, 70-
90% of households are involved in the collection and trade of forest products and 
NTFPs (McKenney et. al, 2004): fuel wood is widely collected throughout the region 
for domestic use and is the primary source of energy. The NTFPs are secondary to 
agriculture but the sub-sector helps to sustain over 2,000 rural villages and over a 
million people in Cambodia, especially those living in or around forest areas. NTFPs 
contribute anywhere between 10% to 50% of the livelihood value to forest-based 
communities with a total value of US$300 to US$400 annually per household (Kasper 
and Top, 2006). The main NTFPs in Cambodia include rattan, bamboo, honey, resins, 
mushrooms, medicinal plants, wild fruits and vegetables, as well as firewood and 
wildlife, and based on WWF and NTFP-EP studies, the majority of NTFPs in 
Cambodia have been exported as raw materials to Vietnam, especially those of rattan, 
bamboo and resin, which provide less value to the Cambodian economy (Tola et. al, 
2009) and the sustainable management of forest and NTFPs is widely considered as a 
good strategy for biodiversity conservation and livelihood improvement for the 
benefit of the development of the Cambodian economy (Timmins and Ratanak, 2001; 
Claassen and Ratanak, 2006; Ratanak and Yabe, 2009).    
 The Prek Thnot Community Protected Area (CPA) was established under the 
Prokas (Declaration) of the Ministry of Environment Number 100, dated 17 March 
2003, which allows the communities to form a CPA to manage and use natural 
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resources. 21 rattan species have been discovered in Cambodia. Five of them are 
considered economical species because they are generally used by both national and 
international producers (Khou, 2008), while 15 species have been found and 
identified in the Prek Thnot CPA. Land conversion, as well as over harvesting and 
deforestation are the main threats of sustainable rattan management (Lic and Khou, 
2007). Therefore, a sustainable rattan harvesting and processing model is urgently 
needed in order to increase efficiency in the use of rattan resources by sustainable 
resources management and for biodiversity conservation. In Prek Thnot, rattan 
collecting and producing was ranked fourth out of eleven occupations by villagers, 
providing nearly 10% of the total income (Seang and Lav 2006). A WWF monitoring 
report suggests the average income of rattan producers in the Prek Thnot CPA is 
US$816 per household per year from the sale of both raw materials and finished 
products (WWF, 2011).  
 The main objective of this study is to determine the behavioral and attitudinal 
characteristics of the respondents toward biodiversity conservation and livelihood 
development resulting from the implementation of sustainable forest management. 
Also, the preferences of behavioral and attitudinal characteristics respondents toward 
biodiversity conservation and livelihood development were clarified based on the 
results of investigation of the Prek Thnot CPA, Bokor National Park. In this study, we 
used interviews to clarify the perceptions and attitudes of the local residents toward 
sustainable rattan production in the Prek Thnot CPA. The Prek Thnot CPA consists of 
4 villages, namely Tropeng Ropov, Prek Kreng, Prek Thnot and Changhaon village, 
and is located in the Prek Thnot commune, Tek Chour district, Kampot Province. 
Kampot is a southern province of Cambodia. Its capital is Kampot town, which has a 
total of population of 585,110 and consists of eight districts divided into 92 
communes with a total of 477 villages (NIS, 2008). Specifically, this study aims: (1) 
to clarify the situation of forest resources and trade including NTFPs in Cambodia, (2) 
to analyze for investigation by questionnaire survey for preferences of the local 
residents toward sustainable forest management in the Prek Thnot CPA. 
 
Forest Cover Resources and Trade of Cambodia  
Cambodian Forest Cover 
 In 1965, forest cover was approximated at 73% of the country, and the 
Forestry Administration has been investigating the loss of forest land from 1965 to 
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2006 (Table 39). Cambodia's forest cover has declined from over 73% in 1965 with a 
total of 13,227,100ha, to 59.09% in 2006 with a total of 10,730,781 ha.  Table 39 
indicates the forest classifications in Cambodia including evergreen, semi evergreen 
and deciduous forest (FA, 2010; MoE, 2009). The majority of forest land in the 
country is dominated by deciduous forest which accounts for 25% of the total area 
followed by evergreen forest at 20% and semi evergreen forest at almost 8%.  
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Table 39: Cambodian Forest Cover between 1965-2006 
No. Year 
Forest Land Non Forest Land Total Area 
(Ha) Ha (%) Ha (%) 
1 1965 13,227,100 73.04 4,883,400 26.96 18,110,500 
2 1992-93 10,859,695 59.82 7,293,290 40.18 18,152,985 
3 1996-97 10,638,209 58.60 7,514,776 41.40 18,152,985 
4 2002 11,104,293 61.15 7,056,383 38.85 18,160,677 
5 2005-06 10,730,781 59.09 7,429,893 40.91 18,160,677 
Source: FA forest statistics in 2007    
 
 The loss of forest cover is consistent with land use and land cover change 
patterns associated with demographic growth and economic development, in 
particular, agricultural expansion, illegal logging, a construction boom, and increasing 
demands for land associated with growth in foreign direct investment (FA, 2010). The 
net annual rate of deforestation has been estimated at 0.5% during the period of 2002-
2006, representing a significant decrease compared to earlier estimations (Table 40).  
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Table 40: Cambodian Forest Classification in 2006 
No. Forest Types 
Area 
Ha (%) 
1 Evergreen forest 3,668,902 20.20 
2 Semi evergreen forest 1,362,638 7.50 
3 Deciduous forest 4,692,098 25.84 
4 Others forest 1,007,143 5.55 
Total forest land 10,730,781 59.09 
5 Non forest 7,429,893 40.91 
Total area 18,160,674 100 
Source: FA forest cover statistics in 2006 
 
Forest management in Cambodia has been a challenging task for the 
Cambodian government from the 1950s to present. Thus, there is clearly a need to 
ensure sustainable management and equitable use of forests, to improve rural 
livelihoods, and to promote balanced socio-economic development in the country. 
According to the remaining available records, forest management systems have 
evolved from solely timber benefit management to timber, NTFPs, and 
environmentally friendly management. Moreover, past management has focused 
mainly on national economics. 
 
Forest products and non-timber forest products trade 
 According to FA (2010), timber was considered for international forest trade 
while wildlife products were for domestic forest trade. Moreover, trade in timber has 
fluctuated from time to time and increased and reached to the international market 
during the 1980s and 1990s. Up until the 1990s, Cambodian timber was traded with 
Vietnam, Laos and the Soviet Union, before the Cambodian market system changed 
and timber started entering many other countries such as Thailand, Malaysia, China 
and Japan. However, in early 2002, the Cambodian Government decided to suspend 
all forest concessions. Since then, export activities have plunged and the government 
found that no forest concessionaire has reached a sustainable timber harvest standard 
to date. 
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 Besides timber harvest for foreign currency exchange, NTFPs are also 
collected as well as wildlife and wildlife derivative products and sold to neighboring 
country markets. Rattan and bamboo are the most outstanding NTFPs harvested for 
domestic use and export. Records show that most NTFPs have been collected 
traditionally by local communities and traded within the country, though the 
government revenue collected from NTFPs is poorly documented and under-reported 
(Table 41). 
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Table 41: Cambodian Forest Cover Change Between 2002-2006 
No. Year 
Forest Cover Change 
2002-2006 2002 2006 
Ha (%) Ha (%) Ha (%) 
1 Evergreen forest 3,720,493 20.49 3,668,902 20.20 -51.519 -0.28 
2 Semi evergreen 
forest 
1,455,183 8.01 1,362,638 7.50 -92,545 -0.51 
3 Deciduous forest 4,833,887 26.62 4,692,098 25.84 -141,789 -0.78 
4 Others forest 1,094,728 6.03 1,007,143 5.55 -87,585 -0.48 
Total Forest Land 11,104,291 61.15 10,730,781 59.09 -373,510 -2.06 
5 Non forest 7,056,383 38.85 7,429,893 40.91 373,510 2.06 
Total Area 18,160,674 100 19,160,674 100   
Source: FA forest statistics in 2007     
  
According to Forestry Statistics, the trading of NTFPs, including resin, rattan 
and bamboo, minimally contributes to the economic development and livelihood of 
the forest- dependent communities. However, it appears that the statistic does not 
include formal fees paid to the national treasury, and therefore discounts the 
contribution to national revenue out of formal fees collection from NTFPs. It was also 
reported that in 2008, the liquid resin trade in Cambodia was estimated at 2,378 tons. 
It appears that the figure reflects the domestic consumption of resin trade for caulking 
boats per annum in Cambodia. Non-Timber Forest Products Exchange Programme 
(NTFP-EP, 2009) confirmed that the amount of resin utilized for caulking boats was 
estimated to be roughly 3000-4000 tons. Rattan trade was almost nonexistent in 2008, 
while bamboo, as presented in Table 42, was 1,460 tons. According to NTFP-EP 
(2009), informal trade where as having a significant economic value to the rural 
economy as it improves the income of forest-dependent communities. NTFP-
EP(2009) presents the total economic value and volume of trade as much more than 
the figures shown in the national statistics. Based on the study by Tola et al.(2009), in 
the market chain of resin products in Cambodia, the production of resin is estimated 
to have been 11,000-18,000 tons per annum. The majority of the products were 
exported to neighboring countries such as Vietnam, Laos and Thailand. Compared to 
the national statistics in 2008, the informal trade of resin was significantly higher by 
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about 5-7 times. Likewise, a study by WWF (2010) on Cambodian rattan and a supply 
chain survey in the provinces of Koh Kong, Kratie and Battambang indicated that 
domestic trading and exports of rattan contribute significantly to the rural economy. 
The rough figure for rattan export to Thailand was estimated at 485 tons in 2006.  
 However, for the last ten years or so, forest management has encompassed 
timber production, the environment, tourism recreation, and benefit sharing among 
national and local economies. For the last of these, the government of Cambodia has 
been confronted with a challenging task due to fast emerging demands for timber and 
NTFPs while human and financial resources needs are changing. 
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Table 42: Forest products and non-timber forest products export between 2000-2006 
Forest Products & 
NTFPs 
Year 
Unit 
2000 2001 2002 2003 2004 2005 2006 
Round log m
3
 187,488 126,697 644 0 4,248 9,552 2,526 
Domestic coupe m
3 0 0 0 0 0 0 1,338 
Concession coupe m
3 179,330 121,497 0 0 3,065 0 0 
Bidding m
3 8,158 5,200 644 0 1,183 9,552 1,188 
Acacia & Eucalyptus Double 
Stere 
0 514 3,449 0 820 0 1,880 
Sawn & Process timber m
3 19,789 16,174 10,016 3,269 3,971 3,675 1,020 
Veneer m
3 25,749 9,501 1,360 0 0 2,872  
Plywood m
3 17,980 26,039 3,762 0 0 0  
Fire Wood Stere 56 0 7,000 12,753 0 1,350 1,166 
Charcoal ton 350 0 0 10 0 50  
Poles pole 6,210 1,875 52,213 22,961 23,552 0 20,255 
Rattan ton 0 79 23 10 147 4.5 40 
Liquid resin ton 157 208 304 364 683 185 1,494 
Solid resin ton 0 10 0 0 0 0 0 
Gardenia angkorensis ton 0 0 0 15 4.5 0 0 
Small bamboo ton 89 32 0 0 0 0 0 
Bamboo ton 719 208 2,562 2,562 1,634 558 3,280 
Yellow vine (Powder) ton 0 22 0 0 1,504 0 0 
Source: Cambodian forest statistics, FA, 2007 
 
Investigation by questionnaire survey for Preferences of the Local Residents    
toward Sustainable Forest Management in the Prek Thnot Community Protected  
    Area, Bokor National Park 
(1) Investigation methods by questionnaire survey 
 The area of investigation by questionnaire survey covers an area of 2006 ha 
inside Bokor National Park, which can be classified into categories of evergreen 
forest, semi-evergreen forest, deciduous forest, rice fields and old slash and burn 
agricultural fields (Figure13). 
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A questionnaire was designed for local residents including both members and 
nonmembers of rattan groups and local authorities including village leaders, forest 
administrations, park rangers and commune councils. A survey was conducted of 51 
families, approximately 5% of the total households in the communities. The survey 
was conducted during July of 2011. The main questionnaire dealt with the perception 
and attitude toward sustainable rattan production systems and its benefits for 
biodiversity conservation and livelihood development. And additionally questionnaire 
dealt with the priority of biodiversity species including forest products and non timber 
forest product species.  
 
 
 
 
Figure 13: Rattan Survey Site in Prek Thnot Community Protected Area 
118 
 
Table 43: Demographic Information of Respondents 
Category (%) 
Gender Male 72.55 
 Female 27.45 
Age Under 25 7.84 
 From 26-30 11.76 
 From 31-40 27.45 
 From 41-50 27.45 
 From 51-60 11.76 
 Over 60 13.73 
Occupation Government 9.80 
 Farmer 56.86 
 NTFP Collector 5.88 
 Fisherman 17.65 
 Seller 7.84 
 Other 1.96 
Education Under 1 23.53 
 Class 1-6 60.78 
 Class 7-9 11.76 
 Class11-12 3.92 
 
 
Questionnaires results of Respondents and Behavioral and Attitudinal points     
of Respondents 
Profile 
The results of respondents are presented in Table 43. Almost 73% of 
respondents were males, with 27% females. A high percentage of the interviewees 
were between the ages of 31- 40 years, nearly 12% were aged between 51-60 years, 
and about 10% were over 60 years old. 57% of local population was primarily 
farmers, followed by fisherman (17.7%), government staff (9.8%), and the rest were 
NTFP collectors and sellers. The educational level varied depending on the role in 
their communities. The majority of respondents were attended school for 1 to 6 years , 
and almost 24% for less are year.  
 
Behavioral and Attitudinal Characteristics 
 The characteristics of the respondents toward sustainable rattan productions 
are shown in Table 44. The majority of interviewees were to some extent involved in 
collecting forest and non-timber forest products (90%) with almost 79% of all 
respondents participating in sustainable rattan production system activities, including 
patrolling and enrichment planting. The behavioral and attitudinal characteristics of 
the respondents toward biodiversity conservation and livelihood development are 
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shown in Table 45. Approximately 88% of the local community members expressed 
their belief that rattan activities can contribute to sustainable management because 
they understood and participated in main rattan activities in the communities, such as 
planting rattan, patrolling, and protecting of the forest and wildlife. The respondents 
also demonstrated their support of biodiversity and ecosystem conservation at nearly 
63%. A total of 98% agreed that sustainable rattan production can contribute to 
biodiversity conservation, and 82% strongly agreed. 78% of respondents also strongly 
agreed that sustainable rattan production can contribute to both biodiversity 
conservation and livelihood development because they believed that planting trees or 
rattan can help restore the forest, while patrolling in rattan production areas can 
protect the forest and reduce illegal activities. 
  
Table 44: Characteristics of Respondents 
Category (%) 
Collect FPs & NTFPs Yes 90.20 
 No 9.80 
Participated Rattan 
Activity Yes 78.43 
 No 21.57 
Improving  Sustainable 
Rattan Productions 
Planting Tree or Rattan 
13.73 
 Reduce Illegal Activity 11.76 
 Extension & Awareness 9.80 
 
Protected and Harvested 
Together 54.90 
  Don't Know 9.80 
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Table 45: Behavior and Attitudinal Respondents 
Category (%) 
Sustainable Management Yes 88.24 
 No 11.76 
Biodiversity and 
Ecosystem 
Increase Wildlife 15.69 
 Increase Forest 23.53 
 Increase Forest & Wildlife 23.53 
 Destroy Forest or Wildlife 1.96 
 Don't Know 35.29 
Activity towards 
Biodiversity Conservation 
Planting Tree & Rattan 52.94 
 Patrolling 3.92 
 Protected Forest and Wildlife 19.61 
 Reduce Illegal Activity 9.80 
 Don't Know 13.73 
Forest Conservation Strongly Agree 82.35 
 Agree 13.73 
 Neutral 3.92 
Wildlife Conservation Strongly Agree 78.43 
 Agree 15.69 
 Neutral 5.88 
Livelihood Development Strongly Agree 78.43 
 Agree 15.69 
 Neutral 5.88 
Positive Impact  Planting Tree or Rattan 59.22 
 Patrolling 29.19 
  Don't Know 11.59 
Negative Impacts Forest Fire 35.66 
 Hunting 52.57 
 Don't Know 11.76 
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The main positive impacts of biodiversity conservation and livelihood 
development are planting trees on rattan and patrolling. The majority of respondents 
voted for planting trees or rattan in their communities (nearly 60%), while almost 
30% reported feeling that patrolling also contributed a lot to species conservation. 
However, their main concerns for local residents, biodiversity protection included 
forest fires during the dry season and hunting. 12% of interviewees expressed that 
community resources had not changed much in the CPA. 
Priority Species 
 Table 46 indicates the number and percentage of respondents for priority non 
timber forest product species in the Prek Thnot community protected area. Species 
reported by more than 90% of respondents included Baecaurea sp, Nephelium sp, and 
Bouea burmania. 
Respondents were also asked to identify their top five priority species of forest 
and NTFP species for future conservation activities. Of the commercial timber and 
non-timber forest product species for future conservation in the Prek Thnot CPA, 14 
species were prioritized by respondents for species conservation, and the percentage 
of these species depended on the number of responder votes. The top 5 species for 
conservation in this area were Hopea pirrei, Hopea helfera, Shorea hypochra, 
Aquilaria crasna and Hassia cuneata, with a total of over 50%. Hopea pierrei 
received the highest percentage among priority species followed by Hopea helfera 
and Shorea hypochra, suggesting that Shorea and Hopea are perceived as important 
species for conservation. The top 6 non timber forest product species for future 
conservation were Bouea burmania, Hinnamoun cambodiana, Catibium sp, Iospros 
hermaphroditi, Mepelocissus archnode and Vaccaurea sp. 
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Table 46 : Number and percentage of interviewees (n=51) who classified selected 
species of Forest Product and Non Forest Product Species as top priorities for 
forest management in Prek Thnot CPA 
Forest Product 2011 Number % 
Non Timber Forest 
Product 
2011 Number % 
Diospros bejaudi 24 3 5.88 
Sterculia 
lychnophora 
6 1 1.96 
Diospros pedatus 20 2 3.92 
Casstanopsis 
cambodian 
16 1 1.96 
Vatica astrotricha 39 12 23.53 Baccaurea sp 92 24 47.06 
Tarrietia javanica 37 14 27.45 Articarpus attilus 33 20 39.22 
Shorea thelli 17 1 1.96 Nephelium sp 94 49 96.08 
Dipterocarpus dyeri 22 7 13.73 Bouea burmania 96 1 1.96 
Dipterocapus 
jaurdainii 
33 9 17.65 Eugenia zeylanica 43 4 7.84 
Hopea helfera 45 46 90.20 
Aporosa 
planchonia 
61 27 52.94 
Hopea pierrei 51 48 94.12 
Mepelocissus 
archnode 
73 27 52.94 
Hassia cuneata 10 27 52.94 
Iospros 
hermaphroditi 
71 42 82.35 
Shorea hypochra 22 45 88.24 Catibium sp 84 4 7.84 
Aquilaria crasna 16 39 76.47 Ficus sp 43 7 13.73 
Shorea obtusa 42 1 1.96 
Teracere 
sarmentosa 
71 48 94.12 
Dipterocarpus 
costatus 
35 1 1.96 
Hinnamoun 
cambodiana 
86 51 100% 
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5.1.2 Preferences of Local Residents toward Sustainable Forest Management  
  1) Correspondence analysis 
 The majority of respondents expressed the importance of sustainable rattan 
production. According to the results of analyses using descriptive statistics, as it will 
be clear that in the preferences of local people, the division by "Age" and 
"Occupation" is important for the clarification of characteristics. 
 This section clarifies the local people's preference by grouping the preferences 
into "Improving Sustainable Rattan Production" and "Activity towards Biodiversity 
Conservation." The analysis was employed by a correspondence analysis. 
 According to the results of the questionnaire, the respondents‟ preferences 
were affected by "Age" and "Occupation." By grouping the pattern of answers for 
preference with regard to "Age" and "Occupation," the questionnaire respondents for 
"Age" and "Occupation" can be divided into "farmer: under 30 years," "farmer: 31-50 
years," "farmer: over 51 year," “non-farmer: under30 years," "non-farmer: 31-50 
years," "non-farmer: over 51 years." 
 In Figure 14, the results of the answer pattern for "Improving Sustainable 
Rattan Production" are shown. The answer patterns for "Protected and Harvesting 
Together" with "farmer: under 30 years," "farmer: 31-50 years," "farmer: over 51 
years.", the answer patterns for "Planting" and "Patrolling to reduce illegal activities" 
with "non-farmer: under 30 years," as well as the answer pattern for "Extension and 
Awareness" and "Don't Know" with "non-farmer: 31-50 years," "non-farmer: over 51 
years. "were all similar. With these results, the respondent consciousness of under 30 
years age and of non-farmer emphasized maintenance with action for maintenance 
countermeasures of "Planting" and "Patrolling to reduce illegal activities" Also, "non- 
farmer: 31-50 years" and "non-farmer: over 51 years” of non-farmer emphasized the 
enlightenment challenge as "Extension and Awareness," and the maintenance 
countermeasure of the farmer for improving sustainable rattan production can be 
observed to have the tendency for activity of continuous utilization of the rattan as 
"Protected and Harvesting Together." 
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Figure 14:  The result of answer pattern for "Improving Sustainable Rattan 
Productions" -Correspondence analysis- 
 
 In Figure 15, the results of the answer pattern for "Activity towards 
Biodiversity Conservation" are shown. With regard to "Activity towards Biodiversity 
Conservation," the answer pattern for "Reducing Illegal Activities" and "Protected 
Forest and WL" is similar to "non-farmer: 31-50 years." Next, the answer pattern of 
"Planting Rattan and Trees" and "Patrolling" were similar for "farmer: under 30 
years," "farmer: 31-50 years," "farmer: over 51 years" and "non-farmer: under 30 
years," and the answer pattern of "Don't Know" is similar for "non-farmer: over 51 
years." With regard to "Activity towards Biodiversity Conservation," non-farmer had 
high consciousness for general environmental conservation, in areas like "Reducing 
Illegal Activities," "Protected Forest and WL." On the other hand , the age groups of 
all farmer emphasized positive maintenance and management as "Planting Rattan and 
Trees and, "Patrolling." 
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Figure15: The result of answer pattern for "Activity towards Biodiversity 
Conservation" -Correspondence analysis- 
 
 
2) Estimation results of the Regression model 
 NTFPs therefore have a particular significance for the poorest part of the 
population, and thus represent an important resource for the Cambodian economy. 
Medium income households collect NTFPs of average total value of $345 per year 
(Prom and Mckenney, 2003; Meng and Martin, 2002), and the average income for 
rattan production in Kampong Thom was approximately US$600 per year per 
household (Tola, et at., 2010, Davies and Mould, 2010). The Prek Thnot CPA has 
piloted sustainable rattan production systems since 2007. From the results of this 
investigation, the average income of the Prek Thnot CPA derived from NTFPs was 
found to be about US$816 per household annually though selling both raw materials 
and finished products. 
 In this action, the effects of behavioral and attitudinal characteristics for 
sustainable forestry management on household income from rattan production are 
investigated by the estimation of a regression model. In this study, the three models 
employed in the estimation of the regression model were the ordinary least square 
(OLS) model, Probit model and Tobit model. The independent variable of each 
regression model is shown in Table 8. The dependent variable of the OLS model and 
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Tobit model was "amount earned per month by selling rattan ($) (Y1)" and the 
dependent variable of the Probit model was "the rate earned per month by selling 
rattan ($) to total earned per month of household (Y2)." 
 The estimation results of the regression model are presented in Table 8. With 
the result of the OLS model estimated, except for "Activity towards Biodiversity 
Conservation(x12)," estimated coefficients of other variables are not statistically 
significant, and low value of R2 indicates un-satisfactory level of explanation. It 
seems that the significant coefficients are much less than those in other regression 
models. With the results of the Probit model estimated, in terms of estimated 
coefficients, both positive and negative signs of coefficients existed. In these 
estimated parameters, positive significant coefficients were "Education(x4)," "Collect 
FPs and NTFPs(x5)," "Participated Rattan Activity(x6)" and "Forest 
Conservation(x13)." Those variables showed were positive effects for "the rate earned 
per month by selling rattan ($) to total earned per month of household(Y)." In 
addition, with the results of the Tobit model estimated, the seminary Probit model 
estimated coefficients, in terms of estimated parameters, both positive and negative 
signs of coefficients existed. In these estimated parameters, positive significant 
coefficients were "Education(x4)" and "Forest Conservation(x13)." It seems that those 
variables show positive effects for "the rate earned per month by selling rattan ($) to 
total earned per month of household(Y)." 
 With these results of the regression estimated coefficient, it is possible to 
consider that "Education(x4)," "Collect FPs and NTFPs(x5)," "Participated Rattan 
Activity(x6)" and "Forest Conservation(x13") are positive effects for "the rate earned 
per month by selling rattan ($) to total earned per month of household(Y)." And, it 
should be observed that "Activity towards Biodiversity Conservation(x12): Planting 
Rattan and Trees "and "Improving Sustainable Rattan Productions(x7) :Protected and 
Harvesting Together" are not positive effects on household incomes from NTFPs. 
 
6.1.3 Conclusion 
 Cambodia contains a number of diverse natural habitats that are important in 
order to maintain existing biodiversity, sustain economic development, support 
socially valuable natural resources, and provide an overall healthy environment for 
the people of Cambodia. Many natural resources in Cambodia have a high potential 
for supporting livelihood improvement, particularly through ecotourism development 
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and NTFPs collection. The majority of the rural population uses NTFPs as an 
important source of income and subsistence, and they are also considered to play a 
key role in food security in areas where seasonal food shortages occur, especially 
among poorer households. The main results of the analysis were as follows. 
 The majority of respondents expressed that sustainable rattan production is 
strongly connected to biodiversity conservation and livelihood development. Both 
non farmers and farmers aged under 30 years preferred planting trees or rattan and 
participated in forest patrolling for reducing illegal activities in their communities, 
while the majority of farmers aged between 31 to 50 years advised about protection 
and harvest for the benefit of the younger generation and to generate more income 
sustainability for poorer families. Moreover, education and forest conservation were 
found have significant positive influences, based on monthly income from selling 
rattan and total income of their households. Thus, in managerial terms, several 
implications for the planning and developing of biodiversity conservation can be 
drawn from the results obtained in this study. It was observed that local residents 
express strong support for sustainable rattan production, and thus they will continue to 
participate in these activities. Our study provides policy makers with a range of useful 
information concerning the attitudes and perceptions of local residents and toward 
sustainable forest management and species conservation in the communities, which it 
can be used for maintaining biodiversity conservation in this area.  
 This information is very important for sustainable forest in the community, 
and the implementation of policies is now urgently required. The implementation 
should, however, focus on the negative impacts of harvesting forest and non timber 
forest products on the environment, especially species biodiversity, while taking into 
account the well-being of the local communities. This is because poor management 
will destroy the environment and resources of these communities. Moreover, based on 
these findings, it is possible to identify species for which additional education of their 
conservation value to villagers is important.  
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5.2 USING CHOICE EXPERIMENT TO ESTIMATE THE VALUE 
OF SUSTAINABLE RATTAN RESOURCE MANAGEMENT IN 
CAMBODIA  
 
5.2.1 Introduction  
Forest products account for approximately 5% of Cambodia‟s Gross National 
Product (GNP) and 72% of the workforce is engaged in agriculture and forestry 
activities (FA, 2008, FA, 2010). Non-Timber Forest Products (NTFPs) is the 
secondary in importance and contributes to livelihood development and poverty 
reduction in the country with the total of approximately 70-90% of households 
involved in collection and trade in forest products and NTFPs and the total income of 
NTFPs is about US$300 to US$400 annually   (McKenney et. al, 2004). . Rattan is 
one of the top three of NTFPs in Cambodia with value of approximately 
US$1.5million (Davies and Mould, 2010, WWF, 2010) and according to Forestry 
Statistics (2007), the main trading of NTFPs in Cambodia, including resin, rattan and 
bamboo.  During the last decade, the rattan trade has decreased dramatically because 
of land conversion, over harvesting and unsustainable management (Vuthy and Hourt, 
2006). Thus, the  sustainable  management  of  this resource is  widely considered 
to  be  a  good  strategy  to both biodiversity  conservation and livelihood 
improvement for the benefit of the development of Cambodian economy.  WWF 
Cambodia has selected this area for the piloting a sustainable rattan productions 
program. It guides policy makers or stakeholders to learn local community 
preferences and needed before implementing projects or activities. Main activities 
contributing to sustainable rattan management are harvesting techniques  and harvest 
planning , enrichment planting native and economical rattan species in the community 
land and species conservation in the sustainable harvesting areas by increasing 
endangered species. The three year rattan harvesting plan was approved by the 
government in 2010 and stock, yields and location of rattan harvested has been shown 
in the harvesting plan. Based on Prek Thnot community protected areas roles and 
regulations, 5 percent of total value from selling rattan should be paid to a community 
trust fund for the benefit of their community development and biodiversity 
conservation. Approximately US$0.7 for 100 rattan canes has to be paid for 
community revolving fund when they harvested rattan in sustainable management.  
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The amount of money of local communities who is willing to pay for biodiversity 
conservation and their livelihood development is from the fee for harvesting rattan in 
their community land. 
 The application of non-market valuation technique to estimate benefits of 
alternative environment management has been limited in Cambodia. The choice 
experience (CE) method, a state preference technique has been commonly applied in 
developing countries and recently, it has been introduced in Cambodia. CE methods 
could also be useful in designing policies and implementation of rural development 
project (Kohlm, 2001). The work of Ratanak and Yabe (2009) in Mondulkiri province 
is one of a handful of studies employing the CE method to assess the effect of 
environmental services on ecotourism development and management. The conditional 
logic model as an experimental method has been used to establish the marginal utility 
of each attribute for sustainable rattan management. It is also used to estimate the 
payment of each activity for sustainable rattan management and productions. The data 
used in the empirical policy evaluation literature came from a survey to collect 
information on household behaviors before and during the project implementation. 
 
Methods 
Choice models applied to non-marketed goods assume a specific continuous 
dimension as part of the framework by using a discrete choice. They were inspired by 
the Lancasterian microeconomic approach (Lancaster, 1966), in which individuals 
derive utility from the characteristics of the goods, and the first study to apply choice 
models to non- market valuation was Adamowicz et al. (1994) and Adamowicz et al., 
(1998). Recently, choice models have frequently been applied to the valuation of non-
market goods.  
The stakeholder analysis, participatory tools and quantitative surveys underpinned 
all the discussion of impacts, ensuring that differences between stakeholders 
identified and distribution of costs and benefits assessed. The experimental design for 
both questionnaires were created using a main effect orthogonal statistical design 
generated using SPSS19. The alternatives for each choice set were generated using a 
cycled design from the original fractional factorial design. In the researcher selected 
questionnaire, a blocking strategy was used to reduce the number of choice tasks 
given to each respondent. In the respondent selected questionnaire prepared 
experimental designs were used as templates as shown in Table 1. Respondents were 
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advised that they could choose to include any number or type of attributes in their 
choice decision. The one-on-one interview survey took place at 4 villages in Prek 
Thnot community was conducted between March and April of 2012 with the total of 
324 local community participants from local community, local authorities include 
forest administration, park ranger and commune council. At first, respondents 
received general information about the characteristics and management of community 
with posters, maps, and photos of main rattan activities including rattan harvesting 
technique, nursery management, rattan enrichment planting and large water birds and 
mammals captured by camera-traps in the national park. Following this, the second 
part of the survey included choice modeling questions. The five attributes with four 
levels use to create choice sets using a 4
5
 orthogonal main effects design (Louvier et 
al., 2000), which produced 25 choice sets that were blocked into 5 versions of 5 
choice sets (see Table 47). Finally, the questionnaire elicited information about non-
attribute variables such as sex, age, education, income, attitude, perception and the 
main threat of biodiversity conservation. 
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Table 47: Attributes and levels used in the Choice Models 
Attributes Levels 
 Basic Level Level 1 Level 2 Level 3 
Rattan Coverage (RC) 0 Seedling 
10,000 
Seedlings 
15,000 
Seedlings 
20,000 
Seedlings 
Sustainable Rattan 
Harvesting(SNH) 
500,000 
canes 
19 million 
canes 
23 million 
canes 
28 million 
canes 
Forest Management for 
REDD+ Benefit (FMRB) 
0% 20% 30% 40% 
Increase Endanger 
Species Conservation 
(IESC) 
5 species 10 species 15 species 20 species 
Price US$30 US$50 US$70 US$90 
  
  The choice Modeling (CM) technique requires respondents to choose only one 
among three options from each of several sets. The resulting statistical model predicts 
choice behavior as a function of the attributes and level that identify the different 
choice set. According to Lancaster (1966), CM is consistent with Lancaster‟s theory 
in which consumption choices are defined by the utility or value that is derived from 
the attributes of a particular good and random utility theory, which describes discrete 
choices in a utility. The relationship of this variable can be introduced by assuming 
that the relationship between utility and characteristics follows a linear path, and by 
assuming that the error terms are distributed according to a double leg distribution; 
the choice probabilities have a convenient closed-form solution known as the 
multinomial logit model (MNL). The conditional logit model used in this study is 
presented below.  Because CE involves selection of a substitute policy from several 
alternatives on the basis of the random utility model (Ben-Akiva and Lerman, 1989), 
it can be expressed in equations, as shown below:When  the i-th respondent selects j 
from the set of alternatives, C, the utility uij can be defined by Eq (1): 
ijijij vu                                       1   
where 
ji
v  denotes the observable portion of the utility and ije  indicates error term.  
When the i-th respondent selects j, the utility uij of the selected alternative j is higher 
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than the utility uik  of the other alternatives, and its probability can be defined by Eq 
(2): 
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If this equation is subjected to total differentiation, deeming the utility level 
unchanged (dv = 0) and fixing the attribute xk (other than attribute xj) also at the initial 
level, the amount of WTP for one unit increase of attribute xj can be defined as 
follows in Eq (3):  
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In this way, MWTP following a change in the alternative policy‟s level can be 
calculated. 
The Attributes with four levels such as Non Rattan Coverage (RC), Sustainable 
Rattan Harvesting (SRH), Forest Management for REDD+ Benefit from government 
or donors, Increase Endangered Species Conservation (IESC) and the price. The 
attributes for the C option were coded with zero values for each of the attributes and 
the constants (C) were equal to 1 when either A or B option was selected. The Choice 
data of the conditional logit model and marginal effects were analyzed using LIMDEP 
8.0 NLOGIT 4.0 (Greene, 2002).  
 
5.2.2 RESULTS AND DISCUSSION 
Table 48 shows the respondent profiles. Almost 55 % were male and about 
45 % were female. The majority of local communities were between the ages of 31-40 
years (28.40 %) and 41-50 years (25.31 %). The lowest percentage was age of under 
25 and over 51 years old. A high percentage of respondents were farmers with the 
total almost 50 %, followed by fisherman (28.70 %), and government staff (10.80 %).  
The educational level of local community was very low with majority of them being 
between Grades 1 to 6, which accounted for almost 42 %. More than 30 % of 
interviewees were uneducated.  Nearly 90 % of respondents were under Grade 9. 
Most of people living in remote areas were strongly dependent on using natural 
resource as their income was low. Almost 60 % of them had incomes between US$51 
to US$100 and almost a quarter of respondents had incomes below US$50. Almost 
85 % were below US$100. 
 
133 
 
Table 48: Demographic information of respondents 
Category Number Percent (%) 
Gender Male 178 54.94 
  Female 146 45.06 
Age Under 25 48 14.81 
 
26-30 52 16.05 
 
31-40 92 28.40 
 
41-50 82 25.31 
 
51-60 38 11.73 
 
Over60 12  3.70 
Occupation Farmer 159 49.07 
 
Fishermen 93 28.70 
 
Government Staff 35 10.80 
 
Student 37 11.42 
Education 
Level 
Under 1 108 33.33 
 
Grade 1-6 135 41.67 
 
Grade 7-9 53 16.36 
 
Grade 11-12 20  6.17 
  Over Grade 12 8  2.47 
Income Under US$50 80 24.69 
 US$51-US$100 193 59.57 
 US$101- US$ 200  43 13.27 
 US$201- US$ 300 6  1.85 
 US$301-US$400   2  0.62 
                 Source: Survey Data  
 
The percentage of local community who were willing to pay for sustainable 
rattan management and species conservation in the park was nearly 93 % (302 
respondents) and only about 7 % of them were not willingness to pay for these 
activities because they felt that they did not get any benefit from these activities as 
shown in Table 49. The amount of willingness to pay for community development 
was from US$1 to US$7 and relied on the number of time rattan was collected. 
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Harvesters always collected rattan in the dry season from January to April and 
October to December. In the rainy season people rarely collected rattan because they 
were busy with their agricultural practice. About 30 % of people were willing to pay 
for the community trust fund which was US$3 per collecting time meaning that they 
could collect about 600 rattan canes per one time. Meanwhile approximately 21 % of 
them were willing to pay US$5. Almost 30 % (88 people) of respondents were 
willingness to pay from US$1 to US$2 and only 11 % of them preferred to pay 
between US$6 to US$7. 
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Table 49: Willingness to Pay for Sustainable Rattan Management 
Category Number Percent 
WTP  Yes 302 93.21 
 
No 22 6.79 
Amount of WTP 1 37 12.25 
 
2 51 16.89 
 
3 92 30.46 
 
4 25 8.28 
 
5 64 21.19 
 
6 16 5.29 
 
7 17 5.63 
      Source: Survey Data  
  
  The C found statically significant with positive sign implying that all attributes 
included in the CE capture all systematic determinant of alternative choice. Most of 
attributes of major activities contributing to sustainable rattan management were 
found to be statistically significant at the 1 and 5 % level. Table 50 reveals the 
estimate of coefficients of alternative specific constant; sustainable rattan harvesting; 
increase endangered species for conservation, and price were statically significant at 1 
% level, while rattan coverage found statistically significant at the 5 % level. Only the 
attribute of forest management for Reduced Emissions from Deforestation and 
Degradation (REDD+) benefit was not statistically significance. 
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Table 50: Conditional logic results 
Variables Coeff. Std.Err. 
T-
statistic 
P-
value 
Constants 1.2143*** 0.13666 8.8850 0.0000 
Rattan Coverage 0.1114** 0.0553 2.0140 0.0440 
Sustainable Rattan Harvesting -0.1126*** 0.0035 -3.1940 0.0014 
Forest Management for REDD+ 
Benefit 
ns ns ns ns 
Increase Endangered Species for 
Conservation 
-0.0134*** 0.0051 -2.6480 0.0081 
PRICE -1.7094*** 0.1789 -9.5560 0.0000 
Parameters 6 
   
Observations 1620 
   
Log likelihood function    -1716.995       
Log likelihood Other     -1776.078    
 R-2 (ρ) 0.0333    
 RsqAdj 0.0297    
Note: ***, **,* indicate statistical significance at 1%, 5%, 10% 
          NS: Not Significant 
 
The marginal willingness to pay for sustainable rattan management is shown 
Table 51. Interestingly, the results revealed that the local community was willing to 
pay the most for rattan coverage (rattan enrichment planning) with the total of around 
US$ 18 per year; thus, the total amount of financial contributions from villagers for 
enrichment planting was estimated to be US$ 15,000 per year if all community 
members were willingness to pay this amount.  Their second preferences were to pay 
for increasing endangered species for conservation, followed by sustainable rattan 
harvesting. The positive sign of these attributes indicated that probably the 
respondents were probably interested in enjoying these activities and the negative sign 
of price indicated that the price could affect respondents‟ choice. 
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Table 51: MWTP of sustainable rattan management from multinomial logit modeling  
 Variables Attribute MWTP(US$) 
C Constants 71.0366 
 
BRC Rattan Coverage 19.0427 
 
BSRH Sustainable Rattan Harvesting -6.5871 
 
BFMRB 
Forest Management for REDD+ 
Benefit 
1.4567 
 
BIESC 
Increase Endangered Species for 
Conservation 
-0.7839      
Source: Survey Data(95% confidence interval) 
 
 
Questionnaire results of Behavior and Attitude 
 The behavioral and attitudinal characteristics of the respondents towards 
Sustainable Rattan Resource Management are shown in Table 52. Concerning the 
preference of "Rattan Resource Management & Development," results showed that a 
majority of local communities agreed on supporting the management and 
development of rattan resources with the total being nearly 50 percent (160) and 
almost 20 percent (63) of these strongly agreed with this idea. About 30 percent (100) 
were neutral, indicating that local communities want to see an increasing rattan 
resource for the benefit of sustainable rattan resource management. Secondly, 
concerning the preference of "Rattan Management for Species Conservation," nearly 
52 percent (168) of respondents agreed with this idea for species conservation in their 
community and almost 20 percent (64) of them strongly agreed. Conservation of other 
endangered species, especially large mammals. Thirdly, concerning the preference of 
"Rattan Management for Livelihood Development," rattan management for the 
development of sustainable rattan resource management in their communities will 
help them to gain additional income from rattan activities. Thus, most respondents 
agreed to support these management activities with the total being about 49 percent 
(159), and nearly 21 percent (68) strongly agreed and about 30 percent (96) were 
neutral. Fourthly, concerning the preference of "Main Threat for Species 
Conservation," three main threats were found at Prek Thnot community protected area 
including hunting, forest fire and logging. The results showed that the main concern 
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Table 52: Behavior and Attitude Respondents 
Category Attitude Number Percent（％） 
Rattan Management & 
Development Strongly Agree 63 19.44 
 
Agree 160 49.38 
 
Neutral 100 30.86 
 
Disagree 1 0.31 
 
Strongly Disagree 0 0.00 
Rattan Management for Species 
Conservation Strongly Agree 64 19.75 
 
Agree 168 51.85 
 
Neutral 92 28.40 
 
Disagree 0 0.00 
 
Strongly Disagree 0 0.00 
Rattan Management for Livelihood 
Development Strongly Agree 68 20.99 
 
Agree 159 49.07 
 
Neutral 96 29.63 
 
Disagree 1 0.31 
 
Strongly Disagree 0 0.00 
Main Threat for Species 
Conservation Hunting 199 61.42 
 
Forest Fire 57 17.59 
 
Logging 65 20.06 
 
Other 3 0.93 
 
and threat for species conservation was hunting with the total being nearly 62 percent 
(199), followed by forest fire at nearly 18 percent (57) and logging at about 20 percent 
(65). 
 
Multiple Correspondence Analysis 
 The majority of respondents expressed a strong desire for sustainable rattan 
resource management. According to the results of analysis using descriptive statistics, 
139 
 
as it will be clear for preferences of the local people, the divisions of "Gender," 
"Age," "Occupation," "Education Level" and "Income" are important for the 
clarification of characteristics. 
 In this part, it clarifies the local people's preference by the grouping of 
preferences for "Rattan Management & Development," "Rattan Management for 
Species Conservation," "Rattan Management for Livelihood Development" and "Main 
Threat for Species Conservation." This analysis was employed by Multiple 
Correspondence analysis４）. 
 First, Figure 16 shows on the result of the answer pattern for "Rattan 
Management & Development." The answer pattern of "strongly agree" with regard to 
rattan management and development is similar to the answer pattern of male, 
government staff, aged between 31 to 50 years old, an education level of between 
grades 7 to 12 and an income of between US$201- US$300. Also, the answer pattern 
of "agree" with regard to rattan management and development is similar to the answer 
pattern of male farmers, aged 51 to 60 years old, an education level of between grades 
1 to 6, grades 11 to 12, and incomes from US$51 to US$100. Furthermore, the answer 
pattern of "neutral" with regard to rattan management and development is similar to 
the answer pattern of female student, aged between 26 to 30 years old, an education 
level of under 1
st
 grade and income below US$50. With these results, it is possible to 
consider that both age and income influenced those who strongly agreed and age class 
and education level had a positive effect on agreement towards management and 
development. It should be observed that all respondents gave positive results for 
sustainable rattan resource management. 
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Figure 16:  The result of answer pattern for “Rattan Management & 
Development" -Correspondence analysis- 
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Second, Figure 17 shows on the result of answer pattern for "Rattan 
Management for Species Conservation." The answer pattern of "strongly agree" with 
regard to rattan management for species conservation is similar to the answer pattern 
of male, government and farmers, aged between 51 to 60 years old, an education level 
of between grades 11 to 12 and an income ranging from US$201- US$300. Also, the 
answer pattern of "agree" with regard to rattan management for species conservation 
is similar to the answer pattern of female, farmers, aged between 41 to 50 years old, 
an education level of between grades 1 to 6, an income from US$51 to US$100. 
Furthermore, the answer pattern of "neutral" with regard to rattan management for 
species conservation is similar to the answer pattern of female, students, aged between 
26 to 30 years old, an income under US$50. With these results, it is possible to 
consider that most high educated respondents were strongly agreed, while low 
educated female respondents agreed with this idea, meaning that most of them gain 
more income from these activities and improving these situations would allow them 
to gain more income.  
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 Third, Figure 18 shows on the result of the answer pattern for "Rattan 
Management for Livelihood Development." The answer pattern of "strongly agree" 
with regard to rattan management for livelihood development is similar to the answer 
pattern of male, farmers, aged between 51 to 60 years old , an education level from 
grades 7 to 12 and an income between US$201 to US$300. Also, the answer pattern 
of "agree" with regard to rattan management for livelihood development is similar to 
the answer pattern of female, fishermen, farmers, aged between 41 to 50 years old, an 
education level between grades 1 to 6 and an income ranging from US$51 to US$100. 
Furthermore, the answer pattern of "neutral" with regard to rattan management for 
livelihood development is similar to the answer pattern of female, fishermen, aged 
between 26 to 30 years old, an education level under 1
st
 grade and an income below 
US$50. With these results, overall, it can be observed that high educated and high 
income of respondents agreed and strongly agreed for sustainable rattan resource 
management. 
 
 
 
 
 
Figure 17:  The result of answer pattern for “Rattan Management for Species 
Conservation" -Correspondence analysis- 
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 Fourth, Figure 19 shows on the result of the answer pattern for "Main Threat 
for Species Conservation." The answer pattern of "hunting with regard to main threat 
for species conservation" is similar to the answer pattern of male, farmers, aged 
between 41 to 50 years old, an education level between grades 1 to 6 and an income 
ranging from US$51 to US$100. Also, the answer pattern of "forest fire with regard to 
main threat for species conservation" is similar to the answer pattern of male, farmers, 
aged between 26 to 30 years old, an education level under 1
st
 grade and an income 
under US$50. Furthermore, the answer pattern of "logging with regard to main threat 
for species conservation" is similar to the answer pattern of male, fishermen, farmers, 
aged between 31 to 40 years old, an education level between grades 7 to 9 and an 
income between US$101 to US$200. With these results, it is possible to conceive that 
most low educated participants were logging and hunting, logging activities received 
the highest income compared to hunting.  
 
 
 
 
Figure 18:  The result of answer pattern for “Rattan Management for 
Livelihood Development"-Correspondence analysis- 
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Estimation of Latent Classes Cluster Model 
Model Fit 
 Table 53 lists general summary information regarding the data file and also 
lists names of all models that have been estimated in the results of Latent Classes 
Clusters model for this data file. Table 53 shows the log-likelihood (LL), BIC based 
on LL, number of parameters (Npar), and the proportion of classification errors 
(Class.Err.) for all models. In addition, if chi-squared statistics are available, the 
likelihood-ratio statistic (L2), degrees of freedom (df), and the p-value are also 
reported. The table-associated the model fit likelihood ratio chi-squared statistic (L2) 
is one of several statistics that can be used to assess how well the model fits the data. 
In the context of latent class analysis, L2 can also be interpreted as indicating the 
amount of the observed relationship between the variables that remain unexplained by 
a model; the larger the value, the poorer the model fits the data and the worse the 
observed relationships are described by the specified model. The associated p-value is 
a formal assessment of the extent to which the model fits the data. It is obtained from 
a chi-squared table lookup with the reported number of degrees of freedom. Thus, 
p<.05 indicates a poor fit. As a general rule of thumb, a good fit is provided by a 
Figure 19:  The result of answer pattern for "Main Threat for Species 
Conservation"-Correspondence analysis-     
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model when the L2 for that model is not substantially larger than the degrees of 
freedom which are the expected value for L 2 under the assumptions that 1) the model 
is true and 2) L2 follows a chi-square distribution. When dealing with a small sample 
size or sparse data, chi-square does not provide a good approximation to L2 and hence 
the p-value reported is not valid. In addition, information criteria such as the BIC may 
be used when the table is not sparse as well as when it is sparse. When chi-squared 
statistics are available, such information criteria can be based on L 2, and when chi-
squared statistics are not available, they can be based upon LL. Additional items that 
can be requested are AIC, AIC3, and BIC (based on L 2 or LL) and BIC based on L 2. 
In addition to the model fit, AIC, AIC3, and BIC take into account the parsimony of 
the model. When comparing models, the lower the value of the BIC (or AIC, AIC3), 
the better the model (Jeroen K.Vermunt & Jay Magidson:2005)５）. 
 In this case, the first 7 model output sections are listed. Under the condition of 
the general model fitting, Model2:'2-Cluster model' is suitable. '2-Cluster Model' 
indicates that a 2-class Cluster model has been estimated(Table 54).  
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Table 53: LC Cluster model fit 
    LL BIC (LL) AIC (LL) 
AIC3 
(LL) 
CAIC 
(LL) Npar L~2 
BIC 
(L2) AIC (L2) 
AIC3 
(L2) 
CAIC 
(L2) df p-vale Class.Err. 
Model 
1 1-Cluster 
-
1347.044 2780.799 2724.088 2739.088 2795.799 15 2226.469 440.220 1608.469 1299.469 131.220 309.000 0.000 0.000 
Model 
2 2-Cluster 
-
1297.931 2763.504 2653.862 2682.862 2792.504 29 2128.243 422.924 1538.243 1243.243 127.924 295.000 0.000 0.032 
Model 
3 3-Cluster 
-
1268.161 2784.894 2622.322 2665.322 2827.894 43 2068.704 444.315 1506.704 1225.704 163.315 281.000 0.000 0.122 
Model 
4 4-Cluster 
-
1246.010 2821.523 2606.021 2663.021 2878.523 57 2024.402 480.944 1490.402 1223.402 213.944 267.000 0.000 0.096 
Model 
5 5-Cluster 
-
1226.130 2862.692 2594.259 2665.259 2933.692 71 1984.641 522.113 1478.641 1225.641 269.113 253.000 0.000 0.089 
Model 
6 6-Cluster 
-
1211.768 2914.900 2593.537 2678.537 2999.900 85 1955.918 574.320 1477.918 1238.918 335.320 239.000 0.000 0.111 
Model 
7 7-Cluster 
-
1198.416 2969.125 2594.831 2693.831 3068.125 99 1929.212 628.545 1479.212 1254.212 403.545 225.000 0.000 0.140 
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Table 54: Shows estimated results of '2-Cluster model'. 
Number of case    324     
Number of parameters(Npar) 29 
  Randam seed 
  
402705 
  Best Start Seed 
 
75628 
  Chi-squared Statistics      
 
Degrees of freedom(df) 295 p-value 
 
 
L-squared(L^2) 2128.2434 1.70E-274 
 
 
X-squared(L^2) 905008.5080 
2.0e-
195947 
 
 
Cressie-Read 42702.5993 2.3e-8894 
 
 
BIC (based on L^2) 422.9241 
  
 
AIC (based on L^2) 1538.2434 
  
 
AIC3 (based on L^2) 1243.2434 
  
 
CAIC (based on L^2) 127.9241 
  
 
Dissimilarity Index 0.8441 
  Log-likelihood Statistics       
 
Log-likelihood (LL) -1297.9310 
  
 
Log-prior 
 
-6.8972 
  
 
Log-posterior -1304.8283 
  
 
BIC (based on LL) 2763.5036 
  
 
AIC (based on LL) 2653.8621 
  
 
AIC3 (based on LL) 2682.8621 
  
 
CAIC (based on LL) 2792.5036 
  Classification Statistics   Clusters   
 
Classification Errors 0.0320 
  
 
Reduction of Errors 
(Lambda) 0.9046 
  
 
Entropy R-squared 0.8485 
  
 
Standard R-squared 0.8834 
  
 
Classification log-likelihood -1329.2441 
  
 
AWE 
 
3080.7713 
  Classification Table  Model   
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Probabilistic 
 
Cluster 1 Cluster 2 Total 
  
Cluster 1 210.6112 4.9736 215.5848 
  
Cluster 2 5.3888 103.0264 108.4152 
  Total 216 108 324 
 
Estimated Results 
Profile  
 The Profile table contains probabilities or means associated with each 
indicator or dependent variable. For the Cluster model, the first row of numbers 
shows how large each cluster is. Table 55 shows that Cluster 1 contains 66.5% of the 
respondents (216) and Cluster 2 the remaining 33.5%. The body of the table contains 
(marginal) conditional probabilities that show how the clusters are related to the 
indicator variables. These probabilities add up to 1 within each cluster (column). 
 Table 55 shows the results of respondents in each cluster. Respondents in 
Cluster 1 have a 75.1% chance of responding with“14,444 seedlings” for “Rattan 
Coverage,” a 74.3% chance of responding with“544,444 canes” regarding 
“Sustainable Rattan Harvesting,” a 41.7% chance of responding 
with“44%”regarding“Benefit from REDD+”, a 81.7% chance of responding with “5 
species” regarding “Increase Wildlife Endangered Species,” and a 78.8% chance of 
responding with “US$34” for “Price.” Similarly, Clusters 2, respondents in Cluster 2 
have a 94.7% chance of responding with “24,444 seedlings” concerning “Rattan 
Coverage,” a 77.3% chance of responding with “544,444 canes” for “Sustainable 
Rattan Harvesting,” a 81.2% chance of responding with “44%” for “Benefit from 
REDD+,” a 88.5% chance of responding with “5 species” regarding “Increase 
Wildlife Endangered Species,” and a 86.8% chance of responding with “US$34” 
concerning “Price.”  
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Table 55: Profile for 2-Cluster model  
        Cluster 1 Cluster 2 
Cluster Size 
  
66.5% 33.5% 
Indicators 
    Rattan Coverage 4 Seedling  5.1% 0.0% 
  
14,444 
Seedlings 75.1% 0.2% 
  
15,444 
Seedlings 16.9% 5.1% 
  
24,444 
Seedlings 2.9% 94.7% 
 
average 
 
2.1756 3.9448 
Sustainable 
Harvesting    544,444canes 74.3% 77.3% 
  
19million 
canes 12.0% 11.3% 
  
23million 
canes 9.7% 8.3% 
  
28million 
canes 4.0% 3.1% 
 
average 
 
1.4343 1.3724 
REED+   4% 3.2% 0.1% 
  
24% 20.6% 2.4% 
  
34% 34.5% 16.4% 
  
44% 41.7% 81.2% 
 
average 
 
3.1469 3.7862 
Increase Endangered Species  5 species 81.7% 88.5% 
  
 14 species 8.3% 6.5% 
  
 15 species 6.2% 3.4% 
  
 24 species 3.9% 1.6% 
 
average 
 
1.3223 1.1801 
Price   US$34 78.8% 86.8% 
  
US$54 15.5% 10.8% 
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US$74 4.9% 2.2% 
  
US$94 0.8% 0.2% 
 average   1.2778 1.158 
 
 Table 56 shows the Probability/Means concerning the possibility that 
inhabitants of the community belong to a certain cluster. The first row of the table 
contains the overall probability of being in a cluster (the size of each cluster), which 
was also reported in the first row of numbers in the Profile table. The body of the 
table contains conditional probabilities associated with each category of Nominal and 
Ordinal indicator variables (these probabilities add up to 100% across each row). 
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Table 56: Probability/Means for 2-Cluster model  
          Cluster 1 Cluster 2 
Cluster Size 
   
66.5% 33.5% 
Indicators 
     Covariate      
 
Gender Male 
 
62.6% 37.4% 
  
Female 
 
71.2% 28.8% 
 
Age Under 25  62.3% 37.7% 
  
26-30 
 
53.2% 46.8% 
  
31-40 
 
64.8% 35.2% 
  
41-50 
 
78.1% 22.0% 
  
51-60 
 
62.8% 37.2% 
  
Over60 
 
92.1% 7.9% 
 
Education Level Under 1  66.1% 33.9% 
  
Grade 1-6 
 
66.1% 33.9% 
  
Grade 7-9 
 
68.6% 31.4% 
  
Grade 11-12 76.3% 23.7% 
  
Over Grade 12 40.3% 59.7% 
 
Occupation Farmer   64.8% 35.2% 
  
Fisherman 
 
73.5% 26.5% 
  
Government 
Staff  44.9% 55.1% 
  
Student 
 
60.3% 39.7% 
  
Other 
 
88.3% 11.7% 
 
Income Under US$50 86.3% 13.7% 
  
US$51-US$100 64.4% 35.6% 
  
US$101-US$200 41.9% 58.1% 
  
US$201-US$300 35.6% 64.4% 
  US$301-   98.6% 1.4% 
 
 In Table 56, concerning “Gender,” for those respondents who answered as 
being “male,” about 62.6% are classified as belonging in Cluster 1, and the remaining 
37.4% in Cluster 2. For those respondents who answered as being “female,” about 
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71.2% were classified as belonging in Cluster 1, and the remaining 28.8% in Cluster 
2.  
 Concerning “Age,” for those respondents who answered that as ”Under 25,” 
about 62.3% were classified as belonging in Cluster 1, and the remaining 37.7% in 
Cluster 2. For those participants who responded as “26-30,” 53.2% were classified as 
belonging in Cluster 1, and the remaining 46.8% in Cluster 2. For those who 
responded as “31-40,” 64.8% were classified as belonging in Cluster 1, and the 
remaining 35.2% in Cluster 2. For those who responded as “41-50,” 78.1% were 
classified as belonging in Cluster 1, and the remaining 21.9% in Cluster 2. For those 
who responded as “51-60 ,” 62.8% were classified as belonging in Cluster 1, and the 
remaining 37.2% in Cluster 2. For those respondents who responded as “Over 60,” 
92.1% were classified as belonging in Cluster 1, and the remaining 7.9% in Cluster 2. 
 Concerning “Occupation,” for those participants who responded with 
“Farmer,” 64.8% were classified as belonging in Cluster 1, and the remaining 35.2% 
in Cluster 2. For those who responded with “Fisherman,” 73.5% were classified as 
belonging in Cluster 1, and the remaining 26.5% in Cluster 2. For those who 
responded as “Government Staff,” 44.9% were classified as belonging in Cluster 1, 
and the remaining 55.1% in Cluster 2. For those who responded with “student,” 
60.3% were classified as belonging in Cluster 1, and the remaining 39.7% in Cluster 
2. For those who responded as “Other,” about 88.3% were classified as belonging in 
Cluster 1, and the remaining 11.7% in Cluster 2. 
 Concerning “Education Level,” for those participants who responded with 
“Under 1st Grade,” 66.1% were classified as belonging in Cluster 1, and the 
remaining 33.9% in Cluster 2. For those who responded with “Grade 1-6,” 66.1% 
were classified as belonging in Cluster 1, and the remaining 33.9% in Cluster 2. For 
those who responded with “Grade 7-9,” 68.6% were classified as belonging in Cluster 
1, and the remaining 31.4% in Cluster 2. For those who responded with “Grade 11-
12,” 76.3% were classified as belonging in Cluster 1, and the remaining 23.7% in 
Cluster 2. For those who responded with “Over Grade 12,” 40.3% were classified as 
belonging in Cluster 1, and the remaining 59.7% in Cluster 2. 
 Concerning “Income,” for those participants who responded with “Under 
US$50,” 86.3% were classified as belonging in Cluster 1, and the remaining 13.7% in 
Cluster 2. For those who responded with “US$51-US$100,” 64.4% were classified as 
belonging in Cluster 1, and the remaining 35.6% in Cluster 2. For those who 
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responded with “US$101-US$200,” 41.9% were classified as belonging in Cluster 1, 
and the remaining 58.1% in Cluster 2. For those who responded with “US$201-
US$300,” 35.6% were classified as belonging in Cluster 1, and the remaining 64.4% 
in Cluster 2. For those who responded with “Over US$300,” 98.6% were classified as 
belonging in Cluster 1, and the remaining 1.4% in Cluster 2.  
Characteristics of Latent Cluster 
 Following the previous results, the characteristics of 2 latent classes were 
interpreted as follows. 
 Concerning Cluster 1, it was supposed that preference for increasing 
endangered species of wildlife and to expand of restoring degraded forest and 
conservation area in order to gain benefit from REDD+. The majority of respondents 
in this class were female farmers and fishermen with an age group of between 41 to 
50 and over 60 years old. Their education levels were quite high (between grades 11 
to 12). 
 Concerning Cluster 2, it contains the highest evaluation for the level of all 
attitudes. Under the enforcement of the conservation mainly of restoring rattan 
resources, it expects to use rattan in sustainable way. Male government staff and 
students were the majority in this cluster. Their age groups were between 26 to 30 
years old with an education level over grade 12. Their income generation from this 
class was from US$201 to US$300. 
 
6.2.3 CONCLUSION  
This study presents results from empirical application of choice experiment to 
valuation of sustainable rattan management. The choice experiment aimed at 
identifying the preferences and behaviors of local community and all stakeholders 
toward all activities for sustainable rattan management both inside and outside 
protected areas. Each attribute that was found to be statistically significant should be 
helpful to policy makers to see the appreciation of forest dependent people for 
managing their resources. Additionally, the results showed that nearly 94 % of 
respondents were willing to pay for harvesting their resources and sustainable rattan 
management in their communities with the majority of US$3 per collection time. 
Thus, the government and other stakeholders can use this approach for better 
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management of rattan and species conservation for the benefit of poverty alleviation 
in rural economy.  
In managerial terms, several implications for the planning and managing 
effectively from the results obtained in this study.  
First, it was observed that enrichment planting is the first preference so that 
they are keen on restoring and rehabilitation of their resources especially rattan. 
Second, it was also observed that their marginal willingness to pay value is 
18.30 US$, 0.33 US$, 0.0587 US$ and 0.7923 US$ per month respectively. It means 
that the local community and stakeholders are appreciating the benefits from 
sustainable rattan management.  
Third, among policy circle and the wide public, for long-term sustainability 
there is a need to look outside the public sector for additional funding for biodiversity 
conservation and environmental protection.  
Fourth, it is evident that the primary target should be the improvement of 
sustainable rattan management for the benefit of both conservation species and 
improve their living standard.  
Fifth, although sustainable management provides insufficient funds for the 
conservation and management activities suggested, the investigation of the local 
community shows the appreciation of the non-market value of all attributes for 
sustainable rattan management.  
Finally, local communities are strongly support in the participating of rattan 
management and these results should be contribute to the decision makers to define 
appropriated policy before implementing any projects. 
Several research topics could follow up from this study in order to provide 
clearly insights into the application of CE especially investigating the effects of 
payment to revolving fund and the benefit from REDD+. 
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5.3 ESTIMATING THE VALUE OF SUSTAINABLE BAMBOO 
RESOURCE MANAGEMENT IN CAMBODIA: A CASE STUDY 
IN O TAUCH COMMUNITY, KAMPOT PROVINCE, CAMBODIA 
 
5.3.1 Introduction 
Forest products account for approximately 5 percent of Cambodia‟s Gross 
National Product (GDP) and 72 percent of Cambodia‟s workforce is engaged in 
agriculture and forestry activities (FA, 2008, FA, 2010). Non-Timber Forest Products 
(NTFPs) is the second most important source for livelihood development and poverty 
reduction in the country, approximately 70-90 percent of households are involved in 
collection and trade of forest products and NTFPs (McKenney et. al, 2004). The total 
income derived from NTFPs is US$300 to US$400 annually (Kasper and Top, 2006). 
Bamboos are normally shaped like wood trees and some species can reach up to 40 m 
in height and over 30cm in diameter and they encompass 1250 species within 75 
genera, most of which are relatively fast-growing, attaining stand maturity within five 
years (IFAR and INBAR, 1991).  Bamboo is one of the top three of NTFPs in 
Cambodia with value of approximately US$5.6 million (Enterprise Opportunities Ltd, 
2006) and according to Forestry Statistics (2007), the main trading of NTFPs in 
Cambodia, including resin, bamboo and rattan.  During the last decade, the bamboo 
trade has decreased dramatically because of land conversion, over harvesting and 
unsustainable management (Enterprise Opportunities Ltd, 2006). Thus, the 
sustainable management of bamboo resource is widely considered 
a  good  strategy  for biodiversity  conservation, rural livelihood development as well 
as to derive larger benefit to Cambodian economy.  WWF Cambodia has selected this 
area for the piloting a sustainable bamboo productions program. It guides policy 
makers or stakeholders to learn local community preferences and needed before 
implementing projects or activities. Main activities contributing to sustainable 
bamboo management are adopting validated harvesting techniques and harvest 
planning, enrichment planting of native species and economical viable bamboo 
species in community land and species conservation in the sustainable harvesting 
areas by increasing endangered species. The three year bamboo harvesting plan was 
approved by the government in 2010 and stock, yields and location of bamboo 
harvested has been shown in the harvesting plan. Based on the O Tauch community 
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protected areas rule and regulation, 10 percent of the total monetary value accrued 
from selling bamboo should be paid to a community trust fund for the benefit of their 
community resource management. Approximately US$0.7 for 1 bamboo poles has to 
be paid for community revolving fund when they harvested bamboo in sustainable 
bamboo management at community land.  The amount of money of local 
communities who is willing to pay for biodiversity conservation and their livelihood 
development is from the fee for harvesting bamboo in their community land. 
  The application of non-market valuation technique to estimate benefits of 
alternative environment management has been limited in Cambodia. The choice 
experience (CE) method, a state preference technique has been commonly applied in 
developing countries and recently, it has been introduced in Cambodia. CE methods 
could also be useful in designing policies and implementation of rural development 
project (Kohlm, 2001). The work of Ratanak and Yabe (2009) in Mondulkiri province 
is one of the handful studies employing the CE method to assess the effect of 
environmental services on ecotourism development and management, by estimating 
the willingness to pay (WTP) for entrance fee and ecotourism development. 
  The conditional logic model as an experimental method has been used to 
establish the marginal utility of each attribute for sustainable bamboo management. It 
is also used to estimate the payment of each activity for sustainable bamboo 
management and productions. The data used in the empirical policy evaluation 
literature came from survey the collect information on household behaviors before 
and during the project implementation. 
Methods 
Choice models applied to non-marketed goods assume a specific continuous 
dimension as part of the framework by using a discrete choice. They were inspired by 
the Lancasterian microeconomic approach (Lancaster, 1966), in which individuals 
derive utility from the characteristics of the goods, and the first study to apply choice 
models to non- market valuation was Adamowicz et al. (1994) and Adamowicz et al., 
(1998). Recently, Choice models are frequently applied to the valuation of non-
market goods.  
This study uses stakeholder analysis, participatory tools and quantitative 
surveys underpinned all the discussion of impacts, ensuring that differences between 
stakeholders identified and distribution of costs and benefits assessed. The 
experimental design for both questionnaires were created using a main effect 
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orthogonal statistical design generated using SPSS19. The alternatives for each choice 
set were generated using a cycled design from the original fractional factorial design. 
In the researcher selected questionnaire, a blocking strategy was used to reduce the 
number of choice tasks given to each respondent. In the respondent selected 
questionnaire prepared experimental designs were used as templates as shown in 
Table 1. Respondents were advised that they could choose to include any number or 
type of attributes in their choice decision. The one-on-one interview survey took place 
at one village in O Tauch community was conducted between June and July of 2012 
with the total of 287 local community participants from local community, local 
authorities include forest administration, park ranger and commune council. At first, 
respondents received general information about the characteristics and management 
of community with posters, maps, and photos of main bamboo activities including 
bamboo harvesting technique, nursery management, bamboo enrichment planting and 
large water birds and mammals captured by camera-traps in the national park. 
Following this, the second part of the survey included choice modeling questions. The 
five attributes with four levels use to create choice sets using a 4
5
 orthogonal main 
effects design (Louvier et al., 2000), which produced 25 choice sets that was blocked 
into 5 versions of 5 choice sets (see Table 57). Finally, the questionnaire elicited 
information about non-attribute variables such as sex, age, education, income, 
attitude, perception and the main threat of biodiversity conservation. 
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Table 57: Attributes and levels used in the Choice Models 
Attributes Levels 
 
Basic 
Level 
Level 1 
Level 2 
Level 3 
Bamboo Coverage (BC) 
0 
Seedling 
5,000 
Clumps 
10,000 
Clumps 
15,000 
Clumps 
Sustainable Bamboo 
Harvesting(SBH) 
50,000 
poles 
100,000 
poles 
200,000 
poles 
300,000  
poles 
Forest Management for 
REDD+ Benefit (FMRB) 
0% 20% 30% 40% 
Increase Endanger Species 
Conservation (IESC) 
5 species 10 species 15 species 20 species 
Price US$20 US$40 US$60 US$80 
  
  The choice Modeling (CM) technique requires respondents to choose only one 
among three options from each of several sets. The resulting statistical model predicts 
choice behavior as a function of the attributes and level that identify the different 
choice set. According to Lancaster (1966), CM is consistent with Lancaster‟s theory 
in which consumption choices are defined by the utility or value that is derived from 
the attributes of a particular good and random utility theory, which describes discrete 
choices in a utility. The relationship of this variable can be introduced by assuming 
that the relationship between utility and characteristics follows a linear path, and by 
assuming that the error terms are distributed according to a double leg distribution; 
the choice probabilities have a convenient closed-form solution known as the 
multinomial logit model (MNL). The conditional logit model used in this study is 
presented below.  Because CE involves selection of a substitute policy from several 
alternatives on the basis of the random utility model (Ben-Akiva and Lerman, 1989), 
it can be expressed in equations, as shown below: 
When the i-th respondent selects j from the set of alternatives, C, the utility uij can be 
defined by Equation (1): 
ijijij vu                                          1  
where 
ji
v  denotes the observable portion of the utility and ije  indicates error term.  
When the i-th respondent selects j, the utility uij of the selected alternative j is higher 
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than the utility uik  of the other alternatives, and its probability can be defined by 
Equation (2): 
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As long as the error terms are independently and identically distributed (IID) and 
follow a Type I extreme value (or Gumbel) distribution, the probability of selecting 
alternative j can be expressed as follows: 
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If a main effect model, confined to the feature vector xij specific to the alternative, is 
created for the observable utility function v, it can be defined by equation (3): 





Cj
ij
ij
ij
x
x
)exp(
)exp(



                                                 3  
Where  denotes a parameter vector, xij.  In this case, the logarithmic likelihood 
function can be defined as follows: 
 i j ijijdLL )ln()(                                   4  
If the alternative is selected, 1ijd .  Otherwise, dy is equal to zero.  If parameters can 
be estimated, the welfare measure of MWTP can be calculated in the following way.  
That is, the indirect utility function v can be defined by Equation (5), if it is assumed 
to be a linear function involving the attribute xk, the amount paid, p, and their 
parameters k and p : 
pxpxv p
k
kk  ),(         5  
If this equation is subjected to total differentiation, deeming the utility level 
unchanged (dv = 0) and fixing the attribute xk (other than attribute xj) also at the initial 
level, the amount of WTP for one unit increase of attribute xj can be defined as 
follows:  
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In this way, MWTP following a change in the alternative policy‟s level can be 
calculated. 
The attributes with four levels such as Bamboo Coverage (BC), Sustainable 
Bamboo Harvesting (SBH), Forest Management for REDD+ Benefit from 
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Table 58: Explanation of Attribute and Non-attribute variables in Choice 
Models 
Variable Attributes Codes 
C Constants  
Bamboo Coverage 
(BC) 
The number of bamboo clumps 
enrichment planting every year 
Enrichment Planting 
(seedling) 
Sustainable Bamboo 
Harvesting (SBH) 
Number of poles harvested 
every year based on harvesting 
plan  
Bamboo 
Harvesting(cane) 
Forest Management 
for REDD+ Benefit 
(FMRB) 
Management of forest for 
getting REDD+ payment by 
donor or government 
REDD+ Payment 
(percent) 
Increase 
Endangered Species 
Conservation 
(IESC) 
Number of endanger species 
protected based on five years 
management plan 
Endangered Species                                                    
(number) 
Price (P) 
Annually amount of community 
would pay for sustainable 
bamboo management (US$) 
Offered Price (USD) 
Variables Non-Attributes Codes 
SEX Sex (1=Male, 0=female) 
AGE Age log(age) 
EDU Education Level (1=under grade 1,  2= 
grade 1-6, 3= grade 7-9, 
4= grade 11-12, 5=Over 
12) 
 
 
government or donors, Increase Endangered Species Conservation (IESC) and the 
price (see Table 58). The attributes for the C option were coded with zero values for 
each of the attributes and the constants (C) were equal to 1 when either A or B option 
was selected. The Choice data of the conditional logit model and marginal effects 
were analyzed using LIMDEP 8.0 NLOGIT 4.0 (Greene, 2002).  
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6.3.2 Results  
Table 59 shows the respondent profiles. Almost 64 percent were male and 
about 36 percent were female. The majority of local communities were between the 
ages of 26-31 years (31.01 percent) and 31-40 years (28.57 percent). The lowest 
percentage was age of under 25 and over 60 years old. A high percentage of 
respondents were farmers with the total almost 82.23 percent, followed by 
government staff (10.80 percent), and fisherman (5.92 percent).  The educational level 
of local community was very low with majority of them being between Grades under 
6, which accounted for almost 61 percent. Nearly 92 percent of respondents were 
under Grade 9. Most of people living in remote areas were strongly dependent on 
using natural resource as their income was low. 34 percent of them had incomes under 
US$50 and about 31percent were income between US$51 to US$100.  
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Table 59: Demographic information of respondents 
Category Number Percent (%) 
Gender Male 183 63.76 
  Female 104 36.24 
Age Under 25 13 4.53 
 
26-30 89 31.01 
 
31-40 82 28.57 
 
41-50 59 20.56 
 
51-60 40 13.94 
 
Over60 4 1.39 
Occupation Farmer 236 82.23 
 
Fisherman 17 5.92 
 
Government Staff 31 10.80 
 
Student 3 1.05 
Education 
Level 
Under 1 34 11.85 
 
Grade 1-6 141 49.13 
 
Grade 7-9 88 30.66 
 
Grade 11-12 21 7.32 
  Over Grade 12 3 1.05 
Income Under USD50 98 34.15 
 USD51-USD100 90 31.36 
 USD101- USD 200  75 26.13 
 201USD- USD 300 20 6.97 
 USD301-USD400   4 1.39 
 
The percentage of local community who were willing to pay for sustainable 
bamboo management and species conservation in the park was nearly 93 percent (266 
respondents) and only about 7 percent of them were not willingness to pay for these 
activities because they felt that they did not get any benefit from these activities as 
shown in Table 62. The amount of willingness to pay for community development 
was from US$1 to US$10 and relied on the number of time bamboo was collected. 
Harvesters always collected bamboo for the whole year. Almost 56 percent of people 
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were willing to pay for the community trust fund which was US$1 per month, 
followed by US$3 (22.93percent) and US$5 (12.03percent).  
 
  
Table 61: Willingness to Pay for Sustainable Bamboo Management 
Category Number Percent 
WTP  Yes 266 92.68 
 
No 21 7.32 
Amount of WTP 0.5 2 0.75 
 
1 148 55.64 
 
2 17 6.39 
 
3 61 22.93 
 
5 32 12.03 
 
7 5 1.88 
 
10 1 0.38 
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Table 62: Conditional Logit Results 
Variables Coeff. Std.Err. T-statistic P-value 
C 1.2147*** 0.13693 8.8700 0.0000 
BBC 0.3391*** 0.0817 4.1520 0.0000 
BSBH -0.0992** 0.0436 -2.2740 0.0230 
BFMRB ns ns ns ns 
BIESC -0.0258*** 0.0074 -3.4820 0.0005 
PRICE -1.6055*** 0.1828 -8.7820 0.0000 
Parameters 6    
Observations 1435    
Log likelihood 
function    
-1501.49    
Log likelihood Other     -1554.249 
   
 R-2 (ρ) 0.0339 
   
 RsqAdj 0.0299       
Note: ***, **,* indicate statistical significance at 1%, 5%, 10% level 
          NS: Not Significant 
The C found statically significant with positive sign implying that all attributes 
included in the CE capture all systematic determinant of alternative choice. Most of 
attributes of major activities contributing to sustainable bamboo management were 
found to be statistically significant at the 1 and 5 percent level. Table 62 reveals the 
estimate of coefficients of alternative specific constant; bamboo coverage; increase 
endangered species for conservation, and price were statically significant at 1 percent 
level, while sustainable bamboo harvesting found statistically significant at the 5 
percent level. Only the attribute of forest management for Reduced Emissions from 
Deforestation and Degradation (REDD+) benefit was not statistically significant. 
The marginal willingness to pay for sustainable bamboo management is shown 
Table 63. Interestingly, the results reveal that the local community was willing to pay 
the most for bamboo coverage (bamboo enrichment planting) with the total of around 
US$ 21 per year. Their second preferences were to pay for sustainable bamboo 
harvesting with the total of around US$6, followed by increasing endangered species 
for biodiversity conservation in their communities. The positive sign of these 
attributes indicated that probably the respondents were probably interested in enjoying 
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Table 63: MWTP of sustainable bamboo management from MNL modeling 
 Variables Attribute MWTP(US$) 
C Constants 76.2556 
BBC Bamboo Coverage 21.4482 
BSBH Sustainable Bamboo Harvesting -5.6957 
BFMRB 
Forest Management for REDD+ 
Benefit 
-0.2479 
BIESC 
Increase Endangered Species for 
Conservation 
-1.5773 
Source: Survey Data(95% confidence interval) 
 
 
these activities and the negative sign of price indicated that the price could affect 
respondents‟ choice.  
 
Questionnaire results of Behavior and Attitude 
 The behavioral and attitudinal characteristics of the respondents towards 
Sustainable Bamboo Resource Management are shown in Table 64. Concerning the 
preference of "Bamboo Management & Development," results showed that a majority 
of local communities agreed on supporting the management and development of 
bamboo resources with the total being about 63 percent (181) and nearly 20 percent of 
these strongly agreed with this idea. Almost 17 percent (48) were neutral and only 0.7 
percent were disagree this statement. Secondly, concerning the preference of 
"Bamboo Management for Species Conservation," nearly 70 percent (200) of 
respondents agreed with this idea for species conservation in their community and 
about 16 percent (47) of them strongly agreed.  The rest were neutral, indicating that 
local community wants to see an increasing bamboo resources in their community. 
Thirdly, concerning the preference of "Bamboo Management for Livelihood 
Development," bamboo management for the development of bamboo resources in 
their communities will help them to gain additional income from bamboo activities. 
Thus, most respondents agreed to support these management activities with the total 
being nearly 60 percent (171), and about 22 percent (64) strongly agreed that they 
wanted to see the management of bamboo for their livelihood development. Fourthly, 
concerning the preference of "Main Threat for Species Conservation," three main 
165 
 
Table 64: Behavior and Attitude Respondents 
Category Attitude Number Percent（％） 
Bamboo Management & 
Development 
Strongly Agree 56 19.51 
Agree 181 63.07 
 
Neutral 48 16.72 
 
Disagree 2 0.70 
 
Strongly Disagree 0 0.00 
Bamboo Management for Species 
Conservation 
Strongly Agree 47 16.38 
Agree 200 69.69 
 
Neutral 40 13.94 
 
Disagree 0 0.00 
 
Strongly Disagree 0 0.00 
Bamboo Management for 
Livelihood Development 
Strongly Agree 64 22.30 
Agree 171 59.58 
 
Neutral 52 18.12 
 
Disagree 0 0.00 
 
Strongly Disagree 0 0.00 
Main Threat for Species 
Conservation 
Hunting 33 11.50 
Forest Fire 243 84.67 
 
Logging 10 3.48 
 Other 1 0.35 
 
 
threats were found at O-Tauch community protected area including hunting, logging 
and forest fire. The results showed that the main concern and threat for species 
conservation was forest fire with the total being nearly 85 percent (243), followed by 
hunting at 12 percent (33) and hunting at 3 percent (10). 
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Multiple Correspondence Analysis 
 The majority of respondents expressed a strong desire for sustainable bamboo 
resource management. According to the results of analysis using descriptive statistics, 
as it will be clear for preferences of the local people, the divisions of "Gender," 
"Age," "Occupation," "Education Level" and "Income" are important for the 
clarification of characteristics. 
 In this part, it clarifies the local people's preference by the grouping of 
preferences for "Bamboo Management & Development," "Bamboo Management for 
Species Conservation," "Bamboo Management for Livelihood Development" and 
"Main Threat for Species Conservation." This analysis was employed by Multiple 
Correspondence analysis４）. 
 First, Figure 20 shows on the result of the answer pattern for "Bamboo 
Management & Development." The answer pattern of "strongly agree" with regard to 
bamboo management and development is similar to the answer pattern of female, 
farmers, aged between 51 to 60 years old, an education level under 1
st
  grade and an 
income below US$50. Also, the answer pattern of "agree" with regard to bamboo 
management and development is similar to the answer pattern of male, farmers, 
students, aged 41 to 50 years old, an education level of between grades 7 to 9, grades 
11 to 12, incomes ranging from US$51 to US$100 and from US$101 to US$200. 
Also, the answer pattern of "neutral" with regard to bamboo management and 
development is similar to the answer pattern of fishermen, government staff, aged 
between 31 to 40, an education level of between grades 11 to 12 and income from 
US$201 US$300. Furthermore, the answer pattern of "disagree" with regard to 
bamboo management and development is similar to the answer pattern of fishermen, 
aged between 31 to 40 years old, an education level between grades 11 to 12 and 
income over US$301.With these results, it is possible to consider that both income 
and occupation influenced those who strongly agreed and age class and education 
level had a positive effect on agreement towards management and development. It 
should be observed that all respondents gave positive results for bamboo development 
and management for improving sustainable bamboo resource management. 
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Figure 20: The result of answer pattern for “Bamboo Management &      
Development" -Correspondence analysis- 
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 Second, Figure 21 shows on the result of answer pattern for "Bamboo 
Management for Species Conservation." The answer pattern of "strongly agree" with 
regard to bamboo management for species conservation is similar to the answer 
pattern of male, fishermen, aged between 31 to 40, over 60 years old, an education 
level between grades 7 to 9 and an income ranging from US$101- US$200 and over 
US$301. Also, the answer pattern of "agree" with regard to bamboo management for 
species conservation is similar to the answer pattern of female, farmers, aged between 
26 to 30 years old, an education level of between grades 1 to 6, below 1
st
 grade, an 
income below US$50. Furthermore, the answer pattern of "neutral" with regard to 
bamboo management for species conservation is similar to the answer pattern of 
government staff, aged between 41 to 50 years old, an education level from grades 11 
to 12, an income ranging from US$201- US$300. With these results, it is possible to 
consider that most high educated respondents with higher incomes were strongly 
agreed, while low educated and low income respondents agreed with this idea, 
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meaning that most of them gain more income from these activities and improving 
these situations would allow them to gain more income. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Third, Figure 22 shows on the result of the answer pattern for "Bamboo 
Management for Livelihood Development." The answer pattern of "strongly agree" 
with regard to bamboo management for livelihood development is similar to the 
answer pattern of male, government staff, aged between 41 to 50 years old , an 
education level over grade 12. Also, the answer pattern of "agree" with regard to 
bamboo management for livelihood development is similar to the answer pattern of 
male, students, farmers, aged between 26 to 30, 51 to 60 years old, an education level 
between grades 1 to 6 and an income below US$50, ranging from US$51 to US$100. 
Furthermore, the answer pattern of "neutral" with regard to bamboo management for 
livelihood development is similar to the answer pattern of fishermen, aged between 31 
to 40 years old, an education level ranging from grades 7 to 9, grades 11 to 12, and an 
income between US$101 to US$200, over US$301. With these results, overall, it can 
be observed that all respondents gave positive effects linked to education and their 
occupations concerning bamboo management for livelihood development. It is also 
possible to consider that the high educated fishermen with high income respondents 
Figure 21:  The result of answer pattern for “Bamboo Management for 
Species Conservation" -Correspondence analysis-   
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strongly agreed this statement, while low educated farmers with low income also 
agreed this idea. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fourth, Figure 23 shows on the result of the answer pattern for "Main Threat 
for Species Conservation." The answer pattern of "logging with regard to main threat 
for species conservation" is similar to the answer pattern of fishermen, aged between 
31 to 40 years old, an education level between grades 1 to 6 and an income over 
US$301. Also, the answer pattern of "hunting with regard to main threat for species 
conservation" is similar to the answer pattern of male, farmers, aged between 41 to 
50, an education level of between grades 7 to 9 and an income ranging from US$101 
to US$200. Furthermore, the answer pattern of "forest fire with regard to main threat 
for species conservation" is similar to the answer pattern of female, farmer, aged 
between 26 to 30 years old, an education level under 1
st
 grade and an income below 
US$50. With these results, it is possible to conceive that most low educated 
participants were logging and forest fire activities received the highest income 
compared to hunting.  
 
 
Figure 22:  The result of answer pattern for “Bamboo Management for 
Livelihood Development"-Correspondence analysis- 
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Estimation of Latent Classes Cluster Model 
Model Fit 
 Table 65 lists general summary information regarding the data file and also 
lists names of all models that have been estimated in the results of Latent Classes 
Clusters model for this data file. Table 65 shows the log-likelihood (LL), BIC based 
on LL, number of parameters (Npar), and the proportion of classification errors 
(Class.Err.) for all models. In addition, if chi-squared statistics are available, the 
likelihood-ratio statistic (L2), degrees of freedom (df), and the p-value are also 
reported. The table-associated the model fit likelihood ratio chi-squared statistic (L2) 
is one of several statistics that can be used to assess how well the model fits the data. 
In the context of latent class analysis, L2 can also be interpreted as indicating the 
amount of the observed relationship between the variables that remain unexplained by 
a model; the larger the value, the poorer the model fits the data and the worse the 
observed relationships are described by the specified model. The associated p-value is 
a formal assessment of the extent to which the model fits the data. It is obtained from 
a chi-squared table lookup with the reported number of degrees of freedom. Thus, 
p<.05 indicates a poor fit. As a general rule of thumb, a good fit is provided by a 
Figure 23:  The result of answer pattern for "Main Threat for Species 
Conservation"-Correspondence analysis-    
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model when the L2 for that model is not substantially larger than the degrees of 
freedom which are the expected value for L 2 under the assumptions that 1) the model 
is true and 2) L2 follows a chi-square distribution. When dealing with a small sample 
size or sparse data, chi-square does not provide a good approximation to L2 and hence 
the p-value reported is not valid. In addition, information criteria such as the BIC may 
be used when the table is not sparse as well as when it is sparse. When chi-squared 
statistics are available, such information criteria can be based on L 2, and when chi-
squared statistics are not available, they can be based upon LL. Additional items that 
can be requested are AIC, AIC3, and BIC (based on L 2 or LL) and BIC based on L 2. 
In addition to the model fit, AIC, AIC3, and BIC take into account the parsimony of 
the model. When comparing models, the lower the value of the BIC (or AIC, AIC3), 
the better the model (Jeroen K.Vermunt & Jay Magidson, 2005). 
 In this case, the first 7 model output sections are listed. Under the condition of 
the general model fitting, Model3:'3-Cluster model' is suitable. '3-Cluster Model' 
indicates that a 3-class Cluster model has been estimated (Table 66). 
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Table 65: LC Cluster model fit 
    LL BIC (LL) AIC (LL) AIC3 (LL) CAIC (LL) Npar L~2 BIC (L2) AIC (L2) AIC3 (L2) CAIC (L2) df p-vale Class.Err. 
Model 1 1-Cluster -1127.2632 2339.4187 2284.5265 2299.5265 2354.4187 15 1760.4377 221.0585 1216.4377 944.4377 -50.9415 272 7.70E-216 0.0000 
Model 2 2-Cluster -1066.8426 2292.1507 2189.6852 2217.6852 2320.1507 28 1639.5964 173.7905 1121.5964 862.5964 -85.2095 259 6.50E-199 0.0604 
Model 3 3-Cluster -1012.0732 2256.1852 2106.1464 2147.1464 2297.1852 41 1530.0577 137.8250 1038.0577 792.0577 -108.1750 246 4.40E-184 0.0530 
Model 4 4-Cluster -982.2640 2270.1401 2072.5281 2126.5281 2324.1401 54 1470.4393 151.7800 1004.4393 771.4393 -81.2200 233 2.20E-178 0.1002 
Model 5 5-Cluster -951.4414 2282.0682 2036.8829 2103.8829 2349.0682 67 1408.7941 163.7080 968.7941 748.7941 -56.2920 220 2.60E-172 0.1055 
Model 6 6-Cluster -933.7870 2320.3326 2027.5741 2107.5741 2400.3326 80 1373.4853 201.9725 959.4853 752.4853 -5.0275 207 4.00E-171 0.1049 
Model 7 7-Cluster -916.1054 2358.5427 2018.2109 2111.2109 2451.5427 93 1338.1221 240.1825 950.1221 756.1221 46.1825 194 5.60E-170 0.1175 
173 
 
Table 66: Shows estimated results of '3-Cluster model'. 
Number of case    287       
Number of parameters(Npar) 41 
   Random seed 
 
284425 
   Best Start Seed 
 
483577 
   
       Chi-squared Statistics 
     
 
Degrees of freedom(df) 246 p-value 
  
 
L-squared(L^2) 1530.058 4E-184 
  
 
X-squared(L^2) 995818.894 
5.4e-
215748 
  
 
Cressie-Read 35479.012 1.6e-7389 
  
 
BIC (based on L^2) 137.825 
   
 
AIC (based on L^2) 1038.058 
   
 
AIC3 (based on L^2) 792.058 
   
 
CAIC (based on L^2) -108.175 
   
 
Dissimilarity Index 0.763 
   
       Log-likelihood Statistics 
     
 
Log-likelihood (LL) -1012.073 
   
 
Log-prior 
 
-9.248 
   
 
Log-posterior -1021.321 
   
 
BIC (based on LL) 2256.185 
   
 
AIC (based on LL) 2106.146 
   
 
AIC3 (based on LL) 2147.146 
   
 
CAIC (based on LL) 2297.185 
   
       Classification Statistics 
 
Clusters 
   
 
Classification Errors 0.0530 
   
 
Reduction of Errors (Lambda) 0.8982 
   
 
Entropy R-squared 0.8341 
   
 
Standard R-squared 0.8511 
   
 
Classification log-likelihood -1055.762 
   
 
AWE 
 
2698.601 
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       Classification Table 
 
Model 
   
 
Probabilistic 
 
Cluster 1 Cluster 2 
Cluster 
3 Total 
  
Cluster 1 134.176 3.368 0.022 137.565 
  
Cluster 2 10.419 115.286 0.663 126.367 
  
Cluster 3 0.406 0.347 22.315 23.068 
  Total 145 119 23 287 
  
Estimated Results 
Profile  
 The Profile table contains probabilities or means associated with each 
indicator or dependent variable. For the Cluster model, the first row of numbers 
shows how large each cluster is. Table 67 shows that Cluster 1 contains 47.9% of the 
respondents (145), Cluster 2 contains 44.0%, and Cluster 3 contains the remaining 
8.1%. The body of the table contains (marginal) conditional probabilities that show 
how the clusters are related to the indicator variables. These probabilities add up to 1 
within each cluster (column). 
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Table 67: Profile for 2-Cluster model 
      Cluster 1 Cluster 2 Cluster 3 
Cluster Size 
 
47.9% 44.0% 8.1% 
Indicators 
      BAMBOO Coverage 0 Seedling 0.0% 4.8% 0.0% 
  
5,000 Seedlings 0.0% 31.4% 1.5% 
  
10,000 
Seedlings 0.2% 30.3% 10.6% 
  
15,000 
Seedlings 99.8% 33.5% 88.0% 
 
average 
 
3.9983 2.926 3.8646 
Sustainable Harvesting  50,000canes 99.0% 61.7% 0.5% 
  
100000 canes 1.0% 23.1% 2.3% 
  
200000 canes 0.0% 10.8% 14.6% 
  
300000 canes 0.0% 4.5% 82.7% 
 
average 
 
1.0101 1.5816 3.7947 
REED+   0% 0.0% 3.2% 0.0% 
  
20% 1.8% 36.0% 0.0% 
  
30% 81.3% 60.4% 25.8% 
  
40% 16.8% 0.5% 74.1% 
 
average 
 
3.1498 2.5814 3.7409 
Increase Endangered 
Species 
  
 0 species 2.5% 0.4% 0.6% 
 5 species 95.4% 87.8% 90.7% 
 10 species 2.2% 11.2% 8.4% 
  
 15 species 0.0% 0.7% 0.4% 
 
average 
 
1.9976 2.1214 2.0858 
Price   US$20 28.5% 61.7% 8.6% 
  
US$40 58.8% 36.1% 54.1% 
  
US$60 12.5% 2.2% 34.8% 
  
US$80 0.3% 0.0% 2.5% 
 average   1.8461 1.4051 2.3115 
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 Table 68 shows the results of respondents in each cluster. Respondents in 
Cluster 1 have a 99.8% chance of responding with“15,000 seedlings” for “Bamboo 
Coverage,” a 99.0% chance of responding with“50,000 canes” regarding “Sustainable 
Bamboo Harvesting,” a 81.3% chance of responding with“30%”regarding“Benefit 
from REDD+”, a 95.8% chance of responding with “5 species” regarding “Increase 
Endangered Species,” and a 58.8% chance of responding with “US$40” for “Price.” 
Similarly, Clusters 2, and 3 are as follows. Respondents in Cluster 2 have a 33.5% 
chance of responding with “15,000 seedlings” concerning “Bamboo Coverage,” a 
61.7% chance of responding with “50,000 canes” for “Sustainable Bamboo 
Harvesting,” a 60.4% chance of responding with “30%” for “Benefit from REDD+,” a 
87.8% chance of responding with “5 species” regarding “Increase Endangered 
Species,” and a 61.7% chance of responding with “US$20” concerning “Price.” 
Respondents in Cluster 3 have a 88.0% chance of responding with “15,000 seedlings” 
concerning “Bamboo Coverage,” a 82.7% chance of responding with “300,000 canes”  
regarding “Sustainable Bamboo Harvesting,” a 74.4% chance of responding with 
“40%” regarding “Benefit from REDD+,” a 90.7% chance of responding with “5 
species”  concerning “Increase Endangered Species,” and a 54.1% chance of 
responding with “US$40” regarding “Price.”  
 Probability/Means 
 Table 68 shows the Probability/Means concerning the possibility that 
inhabitants of the community belong to a certain cluster. The first row of the table 
contains the overall probability of being in a cluster (the size of each cluster), which 
was also reported in the first row of numbers in the Profile table. The body of the 
table contains conditional probabilities associated with each category of Nominal and 
Ordinal indicator variables (these probabilities add up to 100% across each row). 
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Table 68: Probability/Means for 3-Cluster model 
   
Cluster 1 Cluster 2 Cluster 3 
Cluster Size 
 
47.9% 44.0% 8.1% 
Indicators 
     Covariate      
 
Gender Male 46.0% 44.9% 9.1% 
  
Female 51.3% 42.4% 6.4% 
 
Age Under 25 52.3% 47.7% 0.0% 
  
26-30 43.6% 53.0% 3.5% 
  
31-40 47.3% 38.7% 14.1% 
  
41-50 50.3% 39.4% 10.3% 
  
51-60 60.2% 30.2% 9.5% 
  
Over60 74.8% 0.0% 25.2% 
 
Education 
Level Under 1 58.8% 35.3% 5.9% 
  
Grade 1-6 55.6% 39.4% 5.0% 
  
Grade 7-9 38.2% 49.0% 12.8% 
  
Grade 11-12 21.4% 68.9% 9.7% 
  
Over Grade 
12 33.0% 33.6% 33.4% 
 
Occupation Farmer 57.2% 36.0% 6.8% 
  
Fisherman 6.6% 75.5% 17.9% 
  
Government 
Staff  1.9% 88.3% 9.8% 
  
Student 26.8% 32.8% 40.4% 
 
Income Under US$50 78.0% 19.9% 2.1% 
  
US$51-
US$100 33.8% 60.6% 5.5% 
  
US$101-
US$200 31.1% 54.4% 14.6% 
  
US$201-
US$300 29.4% 49.4% 21.2% 
  US$301- 38.2% 36.0% 25.9% 
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 In Table 68, concerning “Gender,” for those respondents who answered as 
being “male,” about 46.0% are classified as belonging in Cluster 1, 44.9% in Cluster 
2, and the remaining 9.1% in Cluster 3. For those respondents who answered as being 
“female,” about 51.3% were classified as belonging in Cluster 1, 42.4% in Cluster 2, 
and the remaining 6.4% in Cluster 3.  
 Concerning “Age,” for those respondents who answered that as ”Under 25,” 
about 52.3% were classified as belonging in Cluster 1, 47.7% in Cluster 2, and the 
remaining 0.0% in Cluster 3. For those participants who responded as “26-30,” 43.6% 
were classified as belonging in Cluster 1, 53.0% in Cluster 2, and the remaining 3.5% 
in Cluster 3. For those who responded as “31-40,” 47.3% were classified as belonging 
in Cluster 1, 38.7% in Cluster 2, and the remaining 14.1% in Cluster 3. For those who 
responded as “41-50,” 50.3% were classified as belonging in Cluster 1, 39.4% in 
Cluster 2, and the remaining 10.3% in Cluster 3. For those who responded as “51-60,” 
about 60.2% were classified as belonging in Cluster 1, 30.2% in Cluster 2, and the 
remaining 9.5% in Cluster 3. For those respondents who responded as “Over 60,” 
74.8% were classified as belonging in Cluster 1, 0.0% in Cluster 2, and the remaining 
25.2% in Cluster 2. 
 Concerning “Occupation,” for those participants who responded with 
“Farmer,” 57.2% were classified as belonging in Cluster 1, 36.0% in Cluster 2, and 
the remaining 6.8% in Cluster 3. For those who responded with “Fisherman,” 6.6% 
were classified as belonging in Cluster 1, 75.5% in Cluster 2, and the remaining 
17.9% in Cluster 3. For those who responded as “Government Staff,” 1.9% were 
classified as belonging in Cluster 1, 88.3% in Cluster 2, and the remaining 9.8% in 
Cluster 3. For those who responded with “student,” 26.8% were classified as 
belonging in Cluster 1, 32.8% in Cluster 2, and the remaining 40.4% in Cluster 3. 
 Concerning “Education Level,” for those participants who responded with 
“Under 1st Grade,” 58.8% were classified as belonging in Cluster 1, 35.3% in Cluster 
2, and the remaining 5.9% in Cluster 3. For those who responded with “Grade 1-6,” 
55.6% were classified as belonging in Cluster 1, 39.4% in Cluster 2, and the 
remaining 5.0% in Cluster 3. For those who responded with “Grade 7-9,” 38.2% were 
classified as belonging in Cluster 1, 49.0% in Cluster 2, and the remaining 12.8% in 
Cluster 3. For those who responded with “Grade 11-12,” 21.4% were classified as 
belonging in Cluster 1, 68.9% in Cluster 2, and the remaining 9.7% in Cluster 3. For 
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those who responded with “Over Grade 12,” 33.0% were classified as belonging in 
Cluster 1, 33.6% in Cluster 2, and the remaining 33.4% in Cluster 3.  
 Concerning “Income,” for those participants who responded with “Under 
US$50,” 78.0% were classified as belonging in Cluster 1, 19.9% in Cluster 2, and the 
remaining 2.1% in Cluster 3. For those who responded with “US$51-US$100,” 33.8% 
were classified as belonging in Cluster 1, 60.6% in Cluster 2, and the remaining 5.5% 
in Cluster 3. For those who responded with “US$101-US$200,” 31.1% were classified 
as belonging in Cluster 1, 54.4% in Cluster 2, and the remaining 14.6% in Cluster 3. 
For those who responded with “US$201-US$300,” 29.4% were classified as 
belonging in Cluster 1, 49.4% in Cluster 2, and the remaining 21.2% in Cluster 3. For 
those who responded with “Over US$300,” 38.2% were classified as belonging in 
Cluster 1, 36.0% in Cluster 2, and the remaining 25.9% in Cluster 3. 
Characteristics of Latent Cluster 
 Following the previous results, the characteristics of 3 latent classes were 
interpreted as follows. 
 Concerning Cluster 1, it contains the highest evaluation for the level of all 
attitudes. Under the enforcement of the conservation mainly of restoring bamboo 
resources, it expects to use bamboo in sustainable way. The majority of respondents 
in this class were female farmers with an age group over 51 years old. Their education 
levels were low (under 1
st
 grade) and their income was also lower than other income 
groups (below US$50). 
 Concerning Cluster 2, relating to the expansion of restoring degraded forest 
and conservation area in order to gain benefit from REDD+. Male fishermen and 
government staff were the majority in this cluster. Their age groups were between 26 
to 30 years old with an education level between grades 11 to 12. Their income 
generation from this class was from US$51 to US$100. 
 Concerning Cluster 3, it was supposed that preference for increasing 
endangered species of wildlife as a whole was high. Concerning the results which 
revealed that the majority of respondents in this class were male students and 
fishermen age between 31 to 40 years old, their education levels in this class were 
high (over grade 12), and their incomes were also high (over 300). 
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6.3.3 CONCLUSIONS  
This study presents results from empirical application of choice experiment to 
valuation of sustainable bamboo management. Choice experiment aimed at 
identifying the preferences and behaviors of local community and all stakeholders 
toward all activities for sustainable bamboo management both inside and outside 
protected areas. Each attribute was found to be statically significant should be helping 
policy makers to see the appreciation of local community for managing bamboo and 
other resources at local community level. Additionally, the results showed that nearly 
94 percent of respondents were willing to pay for harvesting their resources and 
sustainable bamboo management in their communities with the majority of US$1 per 
month to trust fund for their community development. Thus, the government and 
other stakeholders can use for better management of bamboo and species conservation 
for the benefit of poverty alleviation in rural economy.  
In managerial terms, several implications for the planning and managing 
effectively from the results obtained in this study.  
First, it was observed that bamboo enrichment planting in their degraded areas 
is the first preference so that they are keen on restoring and rehabilitation of their 
resources. Second, it was also observed that their marginal willingness to pay value is 
21.45US$, 5.70US$, 0.25US$ and 1.58US$ per year respectively. It means that the 
local community and stakeholders are appreciated the benefits from sustainable 
bamboo management.  
Third, among policy circle and the wide public, for long-term sustainability 
there is a need to look outside the public sector for additional funding for biodiversity 
conservation and environmental protection.  
Fourth, it is evident that the primary target should be the improvement of 
sustainable bamboo management for the benefit of both conservation species and 
improve their living standard.  
Fifth, although sustainable management provides insufficient funds for the 
conservation and management activities suggested, the investigation of the local 
community shows the appreciation of the non-market value of all attributes for 
sustainable bamboo management.  
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Finally, local communities are strongly support in the participating of bamboo 
management and these results should be contribute to the decision makers to define 
appropriated policy before implementing any projects. 
Several research topics could follow up from this study in order to provide 
clearly insights into the application of CE especially investigating the effects of 
payment to revolving fund and the benefit from REDD+. 
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CHAPTER VI-GENERAL CONCLUSIONS 
 
To look at ways of developing ecotourism in Cambodia, these studies used a 
choice experiment aimed at identifying potential activities for new package tours 
protected areas; to estimate tourists and local community willingness to pay for 
entrance fee and income tax for supporting the development of ecotourism in 
Cambodia and to identify the preferences and behaviors of local community and all 
stakeholders toward all activities for dolphin ecotourism management both. Most of 
tourists appreciated of natural based experience and they were willingness to pay with 
the total of 88 percent, while 94 percent of local communities were also happy to 
contribute their income through local community revolving fund for managing 
ecotourism activities at their communities. Each activity has great potential to draw a 
variety of tourists appreciative of a nature-based experience. Each attribute was found 
to be statically significant should be helping policy makers to see the appreciation of 
local people for using and managing their resources in manner way, thus, the 
government and other stakeholders can use for better management of ecotourism for 
the benefit of species conservation and poverty alleviation in Cambodia.  
First, it was observed that for both domestic and international tourist most of 
activities in the packages were significant determinants of choice and they are WTP 
high amounts for these activities, indicating that this area has high potential for 
ecotourism development. Meanwhile, local community preferred in increasing of 
wildlife population for attracting more tourists. 
Second, it was also observed that international tourists display the strongest 
preference for observing large water birds and wild cattle, alongside elephant riding, 
canoeing and fishing, visit and communication, and dancing. Domestic tourists, 
meanwhile, want to join safari camps with motorbikes, observe large water birds and 
wild cattle, visit and communication, and go canoeing and fishing. These activities 
would act as a suitable foundation for establishing new package tours. At the same 
time, local communities are keen in restoring wildlife habitat and extend their habitat 
in order to increase wildlife population for tourists to see. 
Thirdly, the majority of both domestic and international visitors are under 30 
years old: there were not many older visitors. In addition, young tourists seem more 
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interested in visiting remote areas and taking part in the activities listed above than do 
older visitors. While, local communities in old age were willingness to support 
ecotourism development, but they want to keep their tradition. Thus, a wide range of 
affordable basic foodstuffs and other essential daily items, as well as plenty of 
inexpensive food and accommodations, would be required for young tourists. The 
development of ecotourism should also keep local traditional and culture.  
Fourth, as expected, it was observed that, tourists often want to combine 
several different activities in their packages. This information can be used to establish 
different package tours for them. The government can cooperate with tour operators 
or NGOs to set up priority areas, design activities and promote package tours for 
small and medium-sized tourist groups, because such activities are not easily 
undertaken by larger groups. 
Fifth, it was observed that most of the international respondents are highly-
educated visitors from European countries, or from Australia, America and Canada, 
who appear to spend more time and money than domestic visitors. Thus English- and 
French-speaking guides would be required for these tourists. In addition, domestic 
tourists have a high WTP for guides. Therefore, training of professional guides is an 
important part of establishing sustainable ecotourism. Third, among policy circle and 
the wide public, for long-term and green tourism there is a need to look outside the 
public sector for additional funding for managing ecotourism this area and searching 
for fund to support species conservation and maintaining local community culture.  
Fourth, it was observed that over 70 percent of respondents agreed supporting 
for the management and development of dolphin; and dolphin management for 
species conservation and livelihood development.  
Fifth, it was observed that high educated male with high income group were 
interested in increase tourist number by 10 percent every year, increase dolphin 
population to 24, increase conservation reserve of dolphin from 768 ha to 900 ha, 
decrease illegal activities in the conservation areas by 15 percent per year and their 
willingness to pay for development and management of ecotourism to US$50 each 
year.  
Sixth, as expected, it is observed that the high educated farmers preferred to 
increase tourist number and increase conservation areas the most, 20 percent and 900 
ha respectively.  
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Seventh, low educated female who are not direct benefit from the development 
and management of ecotourism in this area were interested in increase tourist number, 
increase dolphin population, increase conservation areas and decrease illegal activities 
the most, but they were not interested in increasing the payment for improving this. 
Eighth, female medium educated fishermen were interested in increase 
dolphin conservation zone from 768 to 800ha and the payment for development and 
management of this ecotourism, but they preferred not to increase tourist number and 
dolphin population and decrease illegal activities within the conservation areas.  
Finally, this study provides policy makers with a range of useful information 
concerning the rate of entrance fee of tourists in protected areas; a fee which could be 
used for maintaining biodiversity conservation of this area. The study also outlines the 
preferences of typical packages for both domestic and international tourists.  
This information is very important for ecotourism, and the implementation of 
policy is now urgently required. The implementation should, however, focus on the 
negative impacts of tourism on the environment, while taking into account the well-
being of the local community. This is because poorly-regulated tourism and economic 
exploitation of vulnerable communities will destroy the environmental and cultural 
assets of these communities. These issues therefore need to be discussed in the next 
stage of our research.  
Thus, this research will provide an opportunity for community development 
based upon intact and healthy ecosystems; provide room for the traditional use 
particularly from home stay activities with local people and provide longer-term jobs 
for local communities around and inside the sanctuary such as environment and 
cultural interpreters, backcountry guides, researchers, and craftspeople. Several 
research topics could follow up from this study in order to provide clearly insights 
into the application of CE especially investigating the effects of payment to 
ecotourism development and management for the benefit of species conservation 
through restoring habitat and maintaining home range of dolphin and keep an eye on 
local community culture. 
Many natural resources in Cambodia have a high potential for supporting 
livelihood improvement, particularly through ecotourism development and NTFPs 
collection. The majority of the rural population uses NTFPs as an important source of 
income and subsistence, and they are also considered to play a key role in food 
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security in areas where seasonal food shortages occur, especially among poorer 
households. The main results of the analysis were as follows. 
 The majority of respondents expressed that sustainable rattan and bamboo 
production is strongly connected to biodiversity conservation and livelihood 
development. Both non farmers and farmers aged under 30 years preferred planting 
trees or rattan and participated in forest patrolling for reducing illegal activities in 
their communities, while the majority of farmers aged between 31 to 50 years advised 
about protection and harvest for the benefit of the younger generation and to generate 
more income sustainability for poorer families. Moreover, education and forest 
conservation were found have significant positive influences, based on monthly 
income from selling rattan and total income of their households. Thus, in managerial 
terms, several implications for the planning and developing of biodiversity 
conservation can be drawn from the results obtained in this study. It was observed that 
local residents express strong support for sustainable rattan and bamboo production, 
and thus they will continue to participate in these activities. Our case studies provide 
policy makers with a range of useful information concerning the attitudes and 
perceptions of local residents and toward sustainable forest management and species 
conservation in the communities, which it can be used for maintaining biodiversity 
conservation in this area.  
  In managerial terms, several implications for the planning and managing 
effectively from the results obtained in this study. First, it was observed that 
enrichment planting is the first preference so that they are keen on restoring and 
rehabilitation of their resources for both rattan and bamboo. Second, it was also 
observed that their marginal willingness to pay value is positive sign. It means that the 
local community and stakeholders are appreciating the benefits from sustainable 
rattan management.  
Third, among policy circle and the wide public, for long-term sustainability 
there is a need to look outside the public sector for additional funding for biodiversity 
conservation and environmental protection.  
Fourth, it is evident that the primary target should be the improvement of 
sustainable rattan and bamboo management for the benefit of both conservation 
species and improve their living standard.  
Fifth, although sustainable management provides insufficient funds for the 
conservation and management activities suggested, the investigation of the local 
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community shows the appreciation of the non-market value of all attributes for 
sustainable rattan management.  
Finally, local communities are strongly support in the participating of rattan 
and bamboo management and these results should be contribute to the decision 
makers to define appropriated policy before implementing any projects. 
Several research topics could follow up from this study in order to provide 
clearly insights into the application of CE especially investigating the effects of 
payment to revolving fund and the benefit from REDD+. 
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Appendix1: QUESTIONNAIRE FOR TOURIST (Version1) 
 
Introduction 
 
Phnom Prich Wildlife Sanctuary was declared as wildlife sanctuary because of the 
large number wildlife and habitat, many of which are endemic and endangered 
species, with its dry dipterocarp forest, grassland, rivers, swamp and lake, where 
offers important habitat for some of the world‟s most endangered species and WWF 
has included these Dry Forest landscape in its list of Global 200 ecoregions that 
contains the most understanding terrestrial and aquatic habitats of the world. It is 
located in Mondulkiri, the largest province of Cambodia and has the lowest 
population density as only 50 000 people occupy an area of 14 682 sq km. Eighty 
percent of this population belong to Phnong, one of ten ethnic minority groups. 
Mondulkiri Province has several wildlife sanctuaries, Phnom Prich Wildlife Sanctuary 
being one of the most important areas that lies within an internationally designated 
Important Bird Area (IBA) and has been identified as having likely habitat to contain 
good numbers of birds‟ and mammals‟ species. Several bio-geographical features are 
also important with respect to ecotourism. The diversity and quality of habitat 
especially, present of riverine and wetland ecosystem; and cultural attraction such as 
ceremonial activities, dances, song, history sites and cultural landscapes.The 
government of Cambodia, Ministry of Environment, Department of Nature 
Conservation and Protection is planning to promote the Ecotourism of Phnom Prich 
Wildlife Sanctuary by setting up wildlife observation view; Beautifying the riverside; 
Hiking; Forest trekking, and Cultural attraction  in order to conserve wildlife and its 
habitat for future generation; ranger salary; infrastructure improvement and poverty 
reduction among local people around Phnom Prich Wildlife Sanctuary. Thus visitor to 
the wildlife sanctuary could enjoy some activities such as nature, and observation of 
wildlife, boating, canoeing, forest trekking, dancing and watching local performances.  
Interviewee:...........................................    Date of interview:................................... 
Started time:………………………                Finished time:………………………… 
Interview location: 
 □ Airport □Inside an attraction □Place of accommodation 
 □Street interview   Other ………………… 
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Q1. If Phnom Prich Wildlife Sanctuary was introduced recreation activities such as 
wildlife observation view, cultural resources, water-based activities and forest 
trekking, would you willingness to pay for entrance fee?  □Yes  □No 
If yes, how much would you pay for? 
□US$1 □US$3  □US$5  □US$7 
□US$10 □US$15 □US$20 □US$30 Other…………… 
Q2. Why? Why not?................................................................................................. 
 
Imaginary Tourist Tour 
Again we would like you to consider your choice of tourist package, which has often 
been offered by tourist agents or undertaken by individuals when you are in Phnom 
Prich Wildlife Sanctuary. Each package does not include entrance fee. Similarly, in 
the questions below we would like you to compare the Phnom Prich Wildlife 
Sanctuary Package A with English Speaking Guide and Package B without English 
Speaking Guide within three days and two nights. Each package differs in some or all 
of the following characteristics. 
 
Wildlife Observation View: Phnom Prich Wildlife Sanctuary has great potential for 
viewing wildlife. There are many species of mammals and birds that tourists can 
enjoy such as Asian elephant, banteng, and gaur. 212 species of birds were recorded 
including significant populations of several Global Threaten Species. These include 
Sarus Crane, Green Peafowl, Giant Ibis, Vulture and Wolly necked Stork, which you 
will also encounter many other small mammals, reptiles and birds in the wildlife 
sanctuary. e.g.1) 5 large water bird species, 2) 5 large water bird species and wild 
cattle 3) 5 large water bird species, wild cattle and riding elephant  
 
Cultural Resources: The ethnic minority group in Mondukiri has many traditional 
practices and customary villages, especially those of ethnic minority villages, can 
offer many interesting experiences to tourists. Apart from specific customs and 
traditional practices, daily village activities, traditional building style, local tool and 
farming practices, some of which they may wish to share with tourists in the future. 
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Local attractions include ceremonial activities, dances, songs, and local craft making: 
e.g. 1) No visit, 2) Visit and communication, 3) Visit, communication and dancing 
 
Water-based Activities: This refers to activities such as kayaking, canoeing, 
swimming and fishing, which are enjoyable for many tourists, who want to joint these 
activities. River is one of the best ways of viewing abundant wildlife. They are not 
only joint these activities, but also observe riverine wildlife and scenic landscape such 
as mammals, reptiles and birds. These include water monitor, crocodile, deer species, 
grey headed fish eagle, hornbill species, and Wolly necked stork. You will also 
encounter many other small mammals, reptiles and birds along the river: e.g.1) No 
activities, 2) Canoeing, 3) Canoeing and fishing 
 
Accommodation and Transportation: This refers to type, quality, and price related 
to campsites, lodges, home stays and mean of transportation. A village based home 
stay with fan, hot shower, meals and twin room; and Safari camp with fan, hot shower, 
meals, single room and beautiful view: e.g. 1) Home stay and bike, 2) Home stay and 
car, 3) Safari camp and bike,4) Safari camp and car 
 
Price: This represents the total amount of money that you would have to spend for the 
visit package: e.g.1) US$200, 2) US$250, 3) US$300, 4) US$350  
 
Q3. Step1: Compare the features offered by each of the these two packages 
 
Package A ( With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation 
View 
5 large water bird species  
+ wild Cattle 
 5 large water bird 
species  
 
 
I would 
not 
choose 
any of 
these 
Cultural 
Resources 
No visit 
 
Visit and 
Communication 
+ Dancing 
Water-based 
Activities 
Canoeing Canoeing    
+ Fishing 
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Accommodation 
and 
Transportation 
Safari camp 
+ Bike 
Home stay  
 + Car 
packages 
Price US$200 US$300 
I would 
choose… 
(  √ Check Only 
One) 
□ □ □ 
 
 
 
Q4. 
Package A  (With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation 
View 
5 large water bird species  
+ Wild Cattle  
+Riding Elephant 
 5 large water bird 
species 
 
I would 
not 
choose 
any of 
these 
packages 
Cultural 
Resources 
Visit and Communication  
+ Dancing 
No visit 
 
Water-based 
Activities 
Canoeing Canoeing 
Accommodation 
and 
Transportation 
Safari camp  
+ Bike  
Safari camp  
+ Bike 
Price US$350 US$200 
I would 
choose… 
(  √ Tick Only 
One) 
□ □ □ 
 
 
Q5. 
Package A( With English B  (Without English C 
Step2: Tick which package you would choose 
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Speaking Guide) Speaking Guide) 
Wildlife 
Observation 
View 
5 large waterbird species 5 large waterbird 
species 
+ Wild Cattle  
+ Riding Elephant 
 
I would 
not 
choose 
any of 
these 
packages 
Cultural 
Resources 
No visit 
 
Visit and 
Communication 
+ Dancing 
Water-based 
Activities 
 
Canoeing Canoeing  
+ Fishing 
Accommodation 
and 
Transportation 
Home stay  
+ Bike 
Safari Camp  
+ Car 
Price US$200 US$250 
I would 
choose… 
(  √ Tick Only 
One) 
□ □ □ 
 
Q6. 
Package A ( With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation 
View 
 
5 large water bird species  
+ Wild Cattle 
 
5 large water bird 
species 
 + Wild cattle 
+ Riding Elephant 
 
I would 
not 
choose 
any of 
these 
packages 
 
Cultural 
Resources 
Visit and Communication 
 
Visit and 
Communication  
+ Dancing 
Water-based 
Activities 
No activity No activity 
Accommodation Safari Camp Safari Camp  
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and 
Transportation 
+ Bike + Bike 
Price US$350 US$200 
I would 
choose… 
(  √ Tick Only 
One) 
□ □ □ 
 
Q7. 
Package A ( With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation View 
5 large water bird 
species 
 + Wild Cattle  
+ Riding Elephant 
5 large water bird species 
+  Wild Cattle  
+Riding Elephant 
 
I would 
not 
choose 
any of 
these 
package
s 
Cultural 
Resources 
No visit Visit and Communication 
Water-based 
Activities 
No activity No activity 
Accommodation 
and 
Transportation 
Safari Camp 
+ Car 
Homestay  
+Bike 
Price US$250 US$350 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q8. 
Package A( With English 
Speaking Guide) 
B  (Without English 
Speaking Guide) 
C 
Wildlife 
Observation View 
5 large water bird 
species  
+ Wild Cattle 
5 large water bird species  
+Wild Cattle  
 
I would 
not 
Cultural No visit Visit and  
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Resources Communication Dancing choose 
any of 
these 
packages 
Water-based 
Activities 
No activity No activity 
Accommodation 
and 
Transportation 
Home stay  
+ Car 
Safari Camp  
+ Car 
Price US$300 US$350 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Background information 
 
This information will remain strictly confidential and will be used for statistical 
analysis only. 
  
Q9.Your sex 
□Male □Female 
Q10.Your age group 
□Under 25  □From 26 to 30 
□From 31 to 40 □From 41 to 50 
□From 51 to 60 □Over 60 
 
Q11.Your nationality:………………………………………………………………… 
Q12.Your occupation:………………………………………………………………… 
Q13.Your rank:……………………………………………………………………….. 
Q14.Your education level:……………………………………………. ……………… 
Q15. How much do you earn per month?....................................................................... 
Q16. Length of stay:   …………… Days 
Q17. How many times have you been in Mondulkiri province? 
□First time  □Second time 
□Third time  □Over three times 
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Q19. Will you come back to Mondulkiri again? 
□Yes □No 
Q20. Do you agree with the initiative in Ecotourism Project in Phnom Prich Wildlife 
Sanctuary?  
□Yes □No 
 
Q18. Approximately how much money did you spend during you visit this area? ( 
Dollar or Riel) 
Accommodation 
 
Restaurant 
 
Transportation 
 
Entertainment 
 
Other ( Specify) 
…………………………. 
 
…………………………. 
 
………………………….. 
 
………………………….. 
 
…………………………. 
200 
 
Q22. If Ecotourism programs were available at Phnom Prich Wildlife Sanctuary, 
would you like to visit? □Yes □No 
Q23. I would like to read out a number of statements which other visitors have made 
about Mondulkiri, Please tell me how much you agree or disagree with each 
statement? 
  Strongly 
Agree 
Agree Neutral Disagree Strongly 
Disagree 
 
Q21. During your stay in Mondulkiri, which of these forms of transportation? 
Yes    No 
Car 
Taxi 
Bus 
Motorbike 
Bicycle 
Walked 
Other 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
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People are friendly and hospitable 
It‟s safe place to visit 
It is a dirty city 
It is a good nightlife 
It‟s too crowed for sightseeing 
Prices are too expensive 
Pleasant weather for sightseeing 
Plenty of good restaurants 
available 
Good variety of visitor attraction 
It has a rich cultural life 
Travel Satisfaction 
1 
 
1 
1 
 
1 
1 
 
1 
1 
 
1 
 
1 
 
1 
1 
2 
 
2 
2 
 
2 
2 
 
2 
2 
 
2 
 
2 
 
2 
2 
3 
 
3 
3 
 
3 
3 
 
3 
3 
 
3 
 
3 
 
3 
3 
 
4 
 
4 
4 
 
4 
4 
 
4 
4 
 
4 
 
4 
 
4 
4 
5 
 
5 
5 
 
5 
5 
 
5 
5 
 
5 
 
5 
 
5 
5 
 
 
 
Q24. How likely are you to visit Mondulkiri again in the future? ( Only one answer) 
Very likely 
Quite likely 
Not very likely 
Not at all 
Don‟t know 
1 
 
2 
 
3 
 
4 
 
Q25. Ecotourism is good for conservation and development?  
 □Strongly 
Agree 
□Agree □Neutral □Disagree □Strongly  
Disagree 
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Q26. Please provide suggestions about how to improve or develop ecotourism in 
Phnom Prich Wildlife Sanctuary in Mondulkiri province? 
 Yes No 
Small groups of tourists 
 
Local participation without large company 
 
Should have educated guides 
 
Don‟t promote too much 
 
Protected landscape 
 
Protected Indigenous culture 
 
Stop logging 
 
Stop hunting 
 
Making rubbish bins 
 
Be fair, friendly and kind 
 
Using money to protect environment for local people 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
 
1 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
0 
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Appendix2: QUESTIONNAIRE for Local Community in Kratie 
(Version1) 
 
Introduction 
In Asia the freshwater Irrawaddy dolphins (Orcaella brevirostris) are found in three 
river systems: the Mekong of Cambodia and Southern Laos, the Mahakam of 
Indonesia and the Ayeyarwady of Myanmar. In 2004, the Mekong Irrawaddy dolphins 
obtained critically endangered by the IUCN Red List. This was based on direct counts 
of the dolphin population with an estimate population size of 80-100 individuals. 
Some of the identified threats to river dolphins and their freshwater habitat include: 
direct and indirect fishery interaction in gill net entanglements, electric, dynamite and 
cyanide fishing, overfishing, disease, pollution, anthropogenic sound, habitat 
transformation, and uncontrolled ecotourism. Kampi is located approximately 200km 
north of Phnom Penh in Kratie Province, Cambodia. A flat entrance fee of US$7 per 
person and US$1.50 was distributed to the 18 other boat owners and at least ten of 
these boats were government owned. The number of visitors to Kampi alone jumped 
37,533. At that rate, the number of tourists visiting Kampi will be equivalent to recent 
studies on the Irrawaddy dolphin population inhabiting the Mekong River.  
Q1. Would you willingness to pay for Dolphin Conservation Project? □Yes □No 
If yes, how much would you pay for seeing dolphin? 
□US$1 □US$3  □US$5  □US$7 
□US$10 □US$15  □US$20  □Other............ 
Q2. Why? Why not?................................................................................................. 
 
Imaginary Choice Set for Ecotourism Development and Dolphin Conservation 
Again we would like you to consider your choice of ecotourism development and 
dolphin conservation in this area, which has often been offered by you who are 
strongly depend on ecotourism development hear. Each choice set differs in some or 
all of the following characteristics. 
Interviewee:...........................................    Date of interview:............................... 
Started time:………………………............                Finished time:………………………….... 
Interview location: □ Inside community □Street interview    Other ………………….. 
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Increase Tourist Number: This area is high potential for development of ecotourism 
so that increasing the percentage of tourists is the priority activities for gaining more 
income for local community. e.g.1) 0%, 2) 10% 3) 15%, 4)20% 
Increase Dolphin Population: Dolphin is the main attractive tourists in this area thus 
population increasing is very crucial for both conservation and tourist development. 
e.g. 1) 20, 2) 22, 3) 24, 4) 26 
Increase Dolphin Conservation Zone: This refers to activities such as biodiversity 
conservation and extend areas of dolphin for the benefits of dolphin conservation and 
increasing areas for tourist development: e.g.1) 768ha, 2) 800ha, 3) 850ha, 4) 900ha 
Decrease Illegal Activity: This refers to all activities which will help to reduce main 
threat of dolphin population such patrolling, reducing gillnet and fishing inside 
dolphin conservation zone: e.g. 1) 0%, 2) 15%, 3) 30%,4) 50% 
Price: This represents the total amount of money that you would have to spend per 
year: e.g.1) US$30, 2) US$50, 3) US$100, 4) US$150 
Q3. Step1: Compare the features offered by each choice set 
 
ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 10% 
 0%  
 
I would 
not 
choose 
any of 
these 
packages 
Increase Dolphin 
Population 22 Dolphins 
24 Dolphins 
Increase Dolphin 
Conservation Zone 768ha 
900ha 
Decrease  Illegal 
Activity 30% 
50% 
Price 
US$50 
US$30 
I would choose… 
(  √ Check Only One) 
□ □ □ 
 
 
 
Q4. 
Step2: Tick which package you would choose 
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ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 20% 
 20%  
 
I would 
not 
choose 
any of 
these 
packages 
Increase Dolphin 
Population 20 Dolphins 
22 Dolphins 
Increase Dolphin 
Conservation Zone 800ha 
850ha 
Decrease  Illegal 
Activity 30% 
15% 
Price 
US$100 
US$100 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q5. 
ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 0% 
 10%  
 
I would 
not 
choose 
any of 
these 
packages 
Increase Dolphin 
Population 22 Dolphins 
24 Dolphins 
Increase Dolphin 
Conservation Zone 850ha 
850ha 
Decrease  Illegal 
Activity 50% 
0% 
Price 
US$100 
US$150 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q6. 
ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 15% 
15%  
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Increase Dolphin 
Population 20 Dolphins 
20 Dolphins  
I would 
not 
choose 
any of 
these 
packages 
 
Increase Dolphin 
Conservation Zone 768ha 
900ha 
Decrease  Illegal 
Activity 50% 
50% 
Price 
US$150 
US$150 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q7. 
ATTRIBUTE POLICY A POLICY B C 
Increase Tourist 
Number 20% 
 20%  
 
I would 
not 
choose 
any of 
these 
packages 
Increase Dolphin 
Population 24 Dolphins 
26 Dolphins 
Increase Dolphin 
Conservation Zone 768ha 
768ha 
Decrease  Illegal 
Activity 50% 
15% 
Price 
US$50 
US$100 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
8. Please rate the preference of the increasing tourist number in this area? 
□ 0%  □ 10%  □ 15%  □ 20% 
9. Please rate the preference of the increasing Dolphin population in this area?    
□ 20 Dolphins □ 22 Dolphins □ 24 Dolphins □ 26 Dolphins 
10. Please rate the preference of the extending Dolphin conservation zone in this 
area?    
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□ 768ha  □ 800ha  □ 850ha  □ 900ha 
11. Please rate the preference of the decreasing illegal activity in this area?    
□ 0%  □ 15%  □ 30%  □ 50% 
12. Please rate the preference of the price you willingness to pay per year?    
□ US$0  □ US$50  □ US$100 □ US$150 
 
Background information 
This information will remain strictly confidential and will be used for statistical 
analysis only. 
13. Your sex:  □Male  □Female 
14. Your age group:  □Under 25 □From 26 to 30 □From 31 
to 40 □From 41 to 50 □From 51 to 60 □Over 60 
15. Education Level:   □Under1  □Class 1-6  □Class 7-9  
    □Class 11-12 □Over 12 
16. Occupation:   □Farmer   □Fisherman     □Government Staff  
    □Student    □Other............................................. 
17. How much do you earn per month: □UnderUSD50 □USD51-USD100 
 □USD101- USD 200□201USD- USD 300 □USD301-USD400 □USD401-
USD500 □ Over 501 
      18. Please rate the preference of dolphin ecotourism development and 
management activities?  
□ Strongly Agree □Agree □Neutral □Disagree □Strongly Disagree 
      19.  Please rate the preference of dolphin ecotourism development activities 
towards biodiversity conservation?  
□ Strongly Agree □Agree □Neutral □Disagree □Strongly Disagree 
      20.  Please rate the preference of dolphin ecotourism development activities 
towards livelihood development at local community?  
□ Strongly Agree □Agree □Neutral  □Disagree □Strongly Disagree 
      21. What are the main threats of dolphin population in this area? 
□ Gillnet □Hunting □Over fishing  □Electricity Shock □ Other.................. 
      22. Please provide suggestions about how to improve dolphin and other species 
conservation in your community? 
 1................................................................... 
 2................................................................... 
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 3................................................................... 
      23.  Please provide suggestions about how to improve dolphin ecotourism 
development in your community? 
 1................................................................... 
 2................................................................... 
 3................................................................... 
THANK YOU FOR YOUR HELP WITH THE SURVEY  
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Appendix3: QUESTIONNAIRE for Local Community on Rattan 
Management  (Version1)  
 
Introduction 
Cambodia is home of biodiversity with the total approximately of 2,300 plant 
species, 130 mammals, 500 bird species and 800 species. Kampot is a southern 
province of Cambodia and its capital is Kampot town with the total of population of 
585,110 and consists of eight districts divided into 92 communes with a total of 477 
villages.  29 species of mammals, 249 species of birds and 11 species of reptiles have 
been discovered in Bokor National Park by track sign, camera trap photo and 
interview. Prek Thnot Community Protected Area (CPA) was established under the 
Prokas (Declaration) of the Ministry of Environment Number 100 dated 17 March 
2003, which allows the community to form a CPA to manage and use natural 
resources. Sustainable rattan harvesting and processing model is urgently needed in 
order to increase efficiency in the use of rattan resources by sustainable resources 
management and for biodiversity conservation. 
Q1. Would you willingness to pay for biodiversity conservation in the national park? 
 □Yes □No 
If yes, how much would you pay for seeing dolphin? 
□US$1 □US$3  □US$5  □US$7 
□US$10 □US$15  □US$20  □ Other........... 
Q2. Why? Why not?................................................................................................. 
 
Imaginary choice set for managing forest for the benefits of livelihood 
development and biodiversity conservation in the community protected area 
Again we would like you to consider your choice of RATTAN management for 
contributing to biodiversity conservation and livelihood improvement, which has 
Interviewee:...........................................    Date of interview:.......................................... 
Started time:………………………............                Finished time:……………………… 
Interview location: □ Inside community □Street interview    Other ……………… 
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often been offered by you who are strongly depend on RATTANs resources. Each 
choice set differs in some or all of the following characteristics. 
 
RATTAN Coverage: This is referred to restoring biodiversity and resources which 
local communities are strongly depend on by planting some commercial RATTAN 
species at the community. e.g.1) 0 Seedling, 2) 10,000 Seedlings 3) 15,000 Seedlings, 
4)20,000 Seedlings 
Sustainable RATTAN Harvesting: This refers to activities which will help 
community to harvest RATTANs in sustainable way so that the harvesting monitoring 
has to be strict and limited. e.g. 1) 500,000 Canes, 2) 19million canes, 3) 23million 
canes, 4) 28million canes 
 
Forest Management for REDD+ Benefit Sharing: This refers to activities following 
guideline of REDD+ and local community will gain benefit after their forest 
management. e.g.1) 0%, 2) 20%, 3) 30%, 4) 40% 
 
Increase Endangered Species Conservation: This refers to all activities which will 
help to increase conservation of endangered species in their community. e.g. 1) 0 
Species, 2) 10 Species, 3) 15 Species, 4) 20 Species  
 
Price: This represents the total amount of money that you would have to spend per 
year: e.g.1) US$30, 2) US$50, 3) US$70, 4) US$90 
 
Q3. Step1: Compare the features offered by each choice set 
 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 10,000 Seedlings 0 Seedling  
 
I would 
not 
choose 
any of 
Sustainable RATTAN 
Harvesting 19 Million Canes 
23 Million 
Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered Species 15 Species 20 Species 
Price 
US$50 
US$30 
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these 
packages 
I would choose… 
(  √ Check Only One) 
□ □ □ 
 
 
 
Q4. 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 
20,000 Seedlings 
20,000 
Seedlings 
 
 
I would 
not 
choose 
any of 
these 
packages 
Sustainable RATTAN 
Harvesting 500,000 Canes 
19 Million 
Canes 
Forest Management for 
REDD+ 20% 
30% 
Increase Endangered Species 15 Species 10 Species 
Price 
US$70 
US$70 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
 
Q5. 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 0 Seedling 10,000 Seedling  
 
I would 
not 
choose 
any of 
Sustainable RATTAN 
Harvesting 19 Million Canes 
23 Million 
Canes 
Forest Management for 
REDD+ 30% 
30% 
Increase Endangered Species 20 Species 5 Species 
Price 
US$70 
US$90 
Step2: Tick which package you would choose 
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these 
packages 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
 
Q6. 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 
15,000 Seedlings 
15,000 
Seedlings 
 
 
 
I would 
not 
choose 
any of 
these 
packages 
 
Sustainable RATTAN 
Harvesting 28 Million Canes 
500,000 Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered Species 20 Species 20 Species 
Price 
US$90 
US$90 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q7. 
ATTRIBUTE POLICY A POLICY B C 
RATTAN Coverage 
20,000 Seedlings 
20,000 
Seedlings 
 
 
I would 
not 
choose 
Sustainable RATTAN 
Harvesting 23 Million Canes 
28 Million 
Canes 
Forest Management for 
REDD+ 0% 
0% 
Increase Endangered Species 20 Species 10 Species 
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Price 
US$50 
US$70 any of 
these 
package
s 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
8. Please rate the preference of the restoring rattan commercial species in this 
area? 
□ 0 Seedling □ 10,000 Seedlings □ 15,000 Seedlings       □ 20,000 Seedlings 
9. Please rate the preference of the sustainable harvesting plan in this area?    
□ 500,000canes □ 19million canes □ 23million canes □ 28million canes 
10. Please rate the preference of the gaining benefit from REDD+ in this area?    
□ 0%  □ 20%  □ 30%  □ 40% 
11. Please rate the preference of the increasing endanger species conservation in 
this area?    
□ 5 species  □ 10 species □ 15 species □ 20 species 
12. Please rate the preference of the price you willingness to pay per year?    
□ US$30  □ US$50  □ US$70  □ US$90 
 
Background information 
This information will remain strictly confidential and will be used for statistical 
analysis only. 
13. Your sex:  □Male  □Female 
14. Your age group: □Under 25 □From 26 to 30 □From 31 to 40  
   □From 41 to 50 □From 51 to 60 □Over 60 
15. Education Level:  □Under  □Class 1-6 □Class 7-9  
   □Class 11-12 □Over 12 
16. Occupation:  □ Farmer □ Fisherman □Government Staff  
   □Student  □Other................................................... 
17. How much do you earn per month: □UnderUSD50 □USD51-USD100 
□USD101- USD 200      □201USD- USD 300 □USD301-USD400         
□USD401-USD500  □ Over 501 
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      18. Please rate the preference of rattan management and development in your 
community?  
□ Strongly Agree □Agree □Neutral □Disagree □Strongly Disagree 
      19. Please rate the preference of rattan management toward species conservation 
in your community?  
□ Strongly Agree □Agree □Neutral  □Disagree □Strongly Disagree 
      20.  Please rate the preference of rattan management toward livelihood 
development in your community?  
□ Strongly Agree □Agree □Neutral □Disagree □Strongly Disagree 
      21. What are the main threats of species conservation in this area? 
□Hunting  □Forest Fire  □Logging□ Other....................... 
      22. Please provide suggestions about how to improve livelihood development 
and species conservation in your community? 
 1................................................................... 
 2................................................................... 
 3................................................................... 
      23. Please provide suggestions about how to improve rattan management in 
your community? 
 1................................................................... 
 2................................................................... 
 3................................................................... 
THANK YOU FOR YOUR HELP WITH THE SURVEY  
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Appendix 4: QUESTIONNAIRE for Local Community on Bamboo 
Management (Version1)  
 
Introduction 
Cambodia is home of biodiversity with the total approximately of 2,300 plant 
species, 130 mammals, 500 bird species and 800 species. Kampot is a southern 
province of Cambodia and its capital is Kampot town with the total of population of 
585,110 and consists of eight districts divided into 92 communes with a total of 477 
villages.  29 species of mammals, 249 species of birds and 11 species of reptiles have 
been discovered in Bokor National Park by track sign, camera trap photo and 
interview. O Tauch CPA covers an area of 374 ha in Bokor national park with the 
total of 356 families and become a community protected area in 2010, which allows 
the community to form a CPA to manage and use natural resources. Sustainable 
bamboo harvesting and processing model is urgently needed in order to increase 
efficiency in the use of bamboo resources by sustainable resources management and 
for biodiversity conservation. 
Q1. Would you willingness to pay for biodiversity conservation in the national park? 
 □Yes □No 
If yes, how much would you pay for seeing dolphin? 
□US$1 □US$3  □US$5  □US$7 
□US$10 □US$15  □US$20  □ Other........... 
Q2. Why? Why not?................................................................................................. 
 
Imaginary choice set for managing forest for the benefits of livelihood 
development and biodiversity conservation in the community protected area 
Again we would like you to consider your choice of bamboo management for 
contributing to biodiversity conservation and livelihood improvement, which has 
Interviewee:...........................................    Date of interview:........................................... 
Started time:………………………............                Finished time:………………………….... 
Interview location: □ Inside community □Street interview    Other ………………….. 
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often been offered by you who are strongly depend on bamboo resources. Each choice 
set differs in some or all of the following characteristics. 
 
Bamboo Coverage: This is referred to restoring biodiversity and resources which 
local communities are strongly depend on by planting some commercial BAMBOO 
species at the community. e.g.1) 0 Seedling, 2) 5,000 Seedlings 3) 10,000 Seedlings, 
4)15,000 Seedlings 
Sustainable Bamboo Harvesting: This refers to activities which will help 
community to harvest BAMBOOs in sustainable way so that the harvesting 
monitoring has to be strict and limited. e.g. 1) 50,000 Canes, 2) 100,000 Canes, 3) 
200,000 Canes, 4) 300,000 Canes 
 
Forest Management for REDD+ Benefit Sharing: This refers to activities following 
guideline of REDD+ and local community will gain benefit after their forest 
management. e.g.1) 0%, 2) 20%, 3) 30%, 4) 40% 
 
Increase Endangered Species Conservation: This refers to all activities which will 
help to increase conservation of endangered species in their community. e.g. 1) 0 
Species, 2) 5 Species, 3) 10 Species, 4) 15 Species  
 
Price: This represents the total amount of money that you would have to spend per 
year: e.g.1) US$20, 2) US$40, 3) US$60, 4) US$80 
 
Q3. Step1: Compare the features offered by each choice set 
 
ATTRIBUTE POLICY A POLICY B C 
BAMBOO Coverage 5,000 Seedlings 0 Seedling  
 
I would 
not 
choose 
any of 
Sustainable BAMBOO 
Harvesting 100,000 Canes 
200,000 Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered Species 10 Species 15 Species 
Price 
US$40 
US$20 
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these 
packages 
I would choose… 
(  √ Check Only One) 
□ □ □ 
 
 
 
Q4. 
ATTRIBUTE POLICY A POLICY B C 
BAMBOO Coverage 
15,000 Seedlings 
15,000 
Seedlings 
 
 
I would 
not 
choose 
any of 
these 
packages 
Sustainable BAMBOO 
Harvesting 50,000 Canes 
100,000 Canes 
Forest Management for 
REDD+ 20% 
30% 
Increase Endangered Species 10 Species 5 Species 
Price 
US$60 
US$60 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
 
Q5. 
ATTRIBUTE POLICY A POLICY B C 
BAMBOO Coverage 0 Seedling 5,000 Seedling  
 
I would 
not 
choose 
any of 
Sustainable BAMBOO 
Harvesting 100,000 Canes 
200,000 Canes 
Forest Management for 
REDD+ 30% 
30% 
Increase Endangered Species 15 Species 0 Species 
Price 
US$60 
US$80 
Step2: Tick which package you would choose 
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these 
packages 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
 
Q6. 
ATTRIBUTE POLICY A POLICY B C 
BAMBOO Coverage 
10,000 Seedlings 
10,000 
Seedlings 
 
 
 
I would 
not 
choose 
any of 
these 
packages 
 
Sustainable BAMBOO 
Harvesting 300,000 Canes 
50,000 Canes 
Forest Management for 
REDD+ 0% 
40% 
Increase Endangered Species 15 Species 15 Species 
Price 
US$80 
US$80 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
Q7. 
ATTRIBUTE POLICY A POLICY B C 
BAMBOO Coverage 
15,000 Seedlings 
15,000 
Seedlings 
 
 
I would 
not choose 
any of 
Sustainable BAMBOO 
Harvesting 200,000 Canes 
300,000 Canes 
Forest Management for 
REDD+ 0% 
0% 
Increase Endangered Species 15 Species 5 Species 
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Price 
US$40 
US$60 these 
packages 
I would choose… 
(  √ Tick Only One) 
□ □ □ 
 
8. Please rate the preference of the restoring bamboo commercial species in 
this area? 
□ 0 Seedling □ 5,000 Seedlings □ 10,000 Seedlings       □ 15,000 
Seedlings 
9. Please rate the preference of the sustainable harvesting plan in this area?    
□ 50,000canes □ 100,000 canes □ 200,000 canes □ 300,000 canes 
10. Please rate the preference of the gaining benefit from REDD+ in this area?    
□ 0%  □ 20%  □ 30%  □ 40% 
11. Please rate the preference of the increasing endanger species conservation in 
this area?    
□ 0 species  □ 5 species □ 10 species □ 15 species 
12. Please rate the preference of the price you willingness to pay per year?    
□ US$20  □ US$40  □ US$60  □ US$80 
 
Background information 
This information will remain strictly confidential and will be used for statistical 
analysis only. 
13. Your sex:  □Male  □Female 
14. Your age group:  □Under 25 □From 26 to 30 □From 31 
to 40  
    □From 41 to 50 □From 51 to 60 □Over 60 
15. Education Level:   □Under  □Class 1-6 □Class 7-
9  
    □Class 11-12 □Over 12 
16. Occupation:   □ Farmer □ Fisherman
 □Government Staff  
    □Student 
 □Other................................................... 
17. How much do you earn per month:  □UnderUSD50          
□USD51-USD100 
      □USD101- USD 200      
□201USD- USD 300 
      □USD301-USD400         
□USD401-USD500  
      □ Over 501 
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      18. Please rate the preference of bamboo management and development in your 
community?  
□ Strongly Agree □Agree □Neutral  □Disagree □Strongly 
Disagree 
      19. Please rate the preference of bamboo management toward species 
conservation in your community?  
□ Strongly Agree □Agree □Neutral  □Disagree □Strongly 
Disagree 
      20.  Please rate the preference of bamboo management toward livelihood 
development in your community?  
□ Strongly Agree □Agree □Neutral  □Disagree □Strongly 
Disagree 
      21. What are the main threats of species conservation in this area? 
□Hunting  □Forest Fire  □Logging □ 
Other....................... 
      22. Please provide suggestions about how to improve livelihood development 
and species conservation in your community? 
 1................................................................... 
 2.................................................................. 
 3................................................................... 
   
   23. Please provide suggestions about how to improve bamboo management in 
your community? 
 1................................................................... 
 2................................................................... 
 3................................................................... 
THANK YOU FOR YOUR HELP WITH THE SURVEY  
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Appendix5: Sample of Poster of Phnom Prich Wildlife Sanctuary Using 
during Interview 
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Appendix6: Mammal Taxa in Phnom Prich Wildlife Sanctuary 
Taxon 
Global threat 
status 
Lao risk 
status 
Sunda Pangolin Manis javanica GNT ARL 
Northern Treeshrew Tupaia belangeri - - 
Wroughton's Free-tailed Bat Otomops 
wroughtoni 
GT-CR n/a 
Loris (small form) Nycticebus sp. 1
 
n/a LKL 
Loris (large form) Nycticebus  sp. 2
 
n/a LKL 
Northern Pig-tailed Macaque Macaca leonina GT-VU PARL 
Rhesus Macaque M. mulatta GNT PARL 
Long-tailed Macaque M. fascicularis GNT PARL 
Indochinese Silvered Leaf Monkey 
Trachypithecus germaini 
[DD] ARL 
Black-shanked Douc Pygathrix nigripes
 
GT-EN n/a 
Pileated Gibbon Hylobates pileatus GT-VU ARL 
Yellow-cheeked Crested Gibbon H. gabriellae
 
GT-VU LKL 
Golden Jackal Canis aureus - LKL 
Dhole Cuon alpinus GT-VU ARL 
Sun Bear Ursus malayanus DD ARL 
Yellow-throated Marten Martes flavigula - - 
Hog Badger Arctonyx collaris - LKL 
Large-toothed Ferret Badger Melogale personata - LKL 
Smooth-coated Otter Lutrogale perspicillata GT-VU ARL 
Oriental Small-clawed Otter Aonyx cinerea GNT ARL 
Large Indian Civet Viverra zibetha
 
- - 
Large-spotted Civet V. megaspila - PARL 
Small Indian Civet Viverricula indica - - 
Common Palm Civet Paradoxurus 
hermaphroditus 
- - 
Small Asian Mongoose Herpestes javanicus - - 
Crab-eating Mongoose H. urva - - 
Jungle Cat Felis chaus - ARL 
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Taxon 
Global threat 
status 
Lao risk 
status 
Leopard Cat Prionailurus bengalensis - - 
Fishing Cat P. viverrinus GT-VU LKL 
Asian Golden Cat Catopuma temminckii GT-VU LKL 
Clouded Leopard Pardofelis nebulosa GT-VU ARL 
Leopard Panthera pardus - ARL 
Tiger P. tigris GT-EN ARL 
Asian Elephant Elephas maximus GT-EN ARL 
Eurasian Wild Pig Sus scrofa
 
- LKL 
Eld's Deer Cervus eldii GT-VU ARL 
Sambar C. unicolor - PARL 
Red Muntjac Muntiacus muntjak - - 
Gaur B. gaurus GT-VU ARL 
Banteng B. javanicus GT-EN ARL 
Black Giant Squirrel Ratufa bicolor - PARL 
'Southern Annamite' Black Giant Squirrel R. b. 
smithi 
- n/a 
Phayre's Flying Squirrel H. phayrei
 
- LKL 
East Asian Porcupine Hystrix brachyura GT-VU - 
Asian Brush-tailed Porcupine Atherurus 
macrourus 
- - 
Siamese Hare Lepus peguensis - - 
      Source: WWF Cambodia 
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Appendix7: Bird Taxa in Phnom Prich  Wildlife Sanctuary 
 
Taxon 
Global threat 
status 
Lao risk 
status 
Siamese Fireback Lophura diardi GNT PARL 
Germain's Peacock Pheasant Polyplectron 
germaini 
GT-VU n/a 
Green Peafowl Pavo muticus GT-VU ARL 
Lesser Whistling-duck Dendrocygna javanica - - 
White-winged Duck Cairina scutulata GT-EN ARL 
Cotton Pygmy-goose Nettapus coromandelianus - ARL 
Spot-billed Duck Anas poecilorhyncha - - 
Northern Pintail A. acuta - - 
Garganey A. querquedula - - 
Common Teal A. crecca - - 
Small Buttonquail Turnix sylvatica - LKL 
Yellow-legged Buttonquail Turnix tanki - - 
Fulvous-breasted Woodpecker Dendrocopos 
macei 
- LKL 
Yellow-crowned Woodpecker D. mahrattensis - ARL 
Rufous-bellied Woodpecker D. hyperythrus - n/a 
White-bellied Woodpecker Dryocopus javensis - PARL 
Streak-throated Woodpecker Picus 
xanthopygaeus 
- PARL 
Red-collared Woodpecker P. rabieri GNT - 
Black-headed Woodpecker P. erythropygius - - 
Great Slaty Woodpecker Mulleripicus 
pulverulentus 
- - 
Red-vented Barbet Megalaima lagrandieri - - 
Oriental Pied Hornbill Anthracoceros albirostris - - 
Great Hornbill Buceros bicornis GNT ARL 
Wreathed Hornbill Aceros undulatus - ARL 
Stork-billed Kingfisher Halcyon capensis - - 
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Taxon 
Global threat 
status 
Lao risk 
status 
Ruddy Kingfisher H. coromanda - LKL 
Collared Kingfisher Todiramphus chloris - LKL 
Pied Kingfisher Ceryle rudis - ARL 
Blue-throated Bee-eater Merops viridis
 
- - 
Blue-tailed Bee-eater M. philippinus - PARL 
Moustached Hawk Cuckoo Hierococcyx vagans - LKL 
Coral-billed Ground Cuckoo Carpococcyx 
renauldi 
- - 
Vernal Hanging Parrot Loriculus vernalis - - 
Alexandrine Parakeet Psittacula eupatria - ARL 
Grey-headed Parakeet P. finschii - - 
Blossom-headed Parakeet P. roseata - PARL 
Red-breasted Parakeet P. alexandri - - 
Germain’s Swiftlet Collocalia germaini - - 
Silver-backed Needletail Hirundapus 
cochinchinensis 
- - 
Brown-backed Needletail H. giganteus - - 
Barn Owl Tyto alba - LKL 
Spot-bellied Eagle Owl Bubo nipalensis - PARL 
Brown Fish Owl Ketupa zeylonensis - PARL 
Tawny Fish Owl K. flavipes - LKL 
Buffy Fish Owl K. ketupu - LKL 
Spotted Wood Owl Strix seloputo - LKL 
Indian Nightjar Caprimulgus asiaticus - - 
Savanna Nightjar C. affinis - - 
Pale-capped Pigeon Columba punicea
 
GT-VU LKL 
Orange-breasted Green Pigeon Treron bicincta - PARL 
Pompadour Green Pigeon T. pompadora - ARL 
Yellow-footed Green Pigeon T. phoenicoptera - ARL 
Green Imperial Pigeon Ducula aenea - ARL 
Sarus Crane Grus antigone GT-VU ARL 
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Taxon 
Global threat 
status 
Lao risk 
status 
Black Kite Milvus migrans breeding - ARL 
Brahminy Kite Haliastur indus inland - ARL 
White-bellied Sea Eagle Haliaeetus leucogaster 
inland 
- ARL 
Pallas's Fish Eagle H. albicilla GT-VU n/a 
Lesser Fish Eagle Ichthyophaga humilis GNT ARL 
Grey-headed Fish Eagle I. ichthyaetus GNT ARL 
White-rumped Vulture Gyps bengalensis GT-CR ARL 
Slender-billed Vulture G. tenuirostris GT-CR ARL 
Cinereous Vulture Aegypius monachus GNT [ARL] 
Red-headed Vulture Sarcogyps calvus GNT ARL 
Rufous-winged Buzzard Butastur liventer - - 
Black Eagle Ictinaetus malayensis - - 
Greater Spotted Eagle Aquila clanga GT-VU LKL 
Imperial Eagle A. heliaca GT-VU LKL 
Rufous-bellied Eagle Hieraaetus kienerii - - 
Changeable Hawk Eagle Spizaetus cirrhatus - - 
White-rumped Falcon Polihierax insignis GNT PARL 
Oriental Hobby Falco severus - - 
Oriental Darter Anhinga melanogaster GNT ARL 
Little Cormorant Phalacrocorax niger - ARL 
Indian Cormorant P. fuscicollis - n/a 
Great Cormorant P. carbo
1
 - ARL 
Little Egret Egretta garzetta breeding - n/a 
Little Egret E. garzetta non-breeding - - 
Grey Heron Ardea cinerea breeding - n/a 
Grey Heron A. cinerea non-breeding - PARL 
Purple Heron A. purpurea breeding - n/a* 
Purple Heron A. purpurea non-breeding - PARL 
Great Egret Casmerodius albus breeding - n/a 
Great Egret C. albus non-breeding - - 
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Taxon 
Global threat 
status 
Lao risk 
status 
Intermediate Egret Mesophoyx intermedia 
breeding 
- n/a 
Intermediate Egret M. intermedia non-breeding - - 
Cattle Egret Bubulcus ibis breeding - n/a 
Cattle Egret B. ibis non-breeding - - 
Glossy Ibis Plegadis falcinellus - n/a 
Black-headed Ibis Threskiornis melanocephalus GNT ARL 
White-shouldered Ibis Pseudibis davisoni GT-CR ARL 
Giant Ibis P. gigantea
 
GT-CR ARL 
Spot-billed Pelican Pelecanus philippensis GT-VU ARL 
Painted Stork Mycteria leucocephala GNT ARL 
Asian Openbill Anastomus oscitans - ARL 
Black Stork Ciconia nigra - ARL 
Woolly-necked Stork C. episcopus - ARL 
Black-necked Stork Ephippiorhynchus asiaticus GNT ARL 
Lesser Adjutant Leptoptilos javanicus GT-VU ARL 
Greater Adjutant L. dubius GT-EN ARL 
Black-billed Magpie Pica pica - LKL 
Hill Myna Gracula religiosa - - 
Plain Martin Riparia paludicola - ARL 
Wire-tailed Swallow Hirundo smithii - PARL 
Brown Prinia Prinia polychroa - - 
Manchurian Reed Warbler Acrocephalus 
tangorum 
GT-VU LKL 
Clamorous Reed Warbler A. stentoreus breeding - n/a 
Striated Grassbird Megalurus palustris - - 
Grey-faced Tit Babbler Macronous kelleyi - - 
      Source: WWF Cambodia 
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Using Choice Experience to Estimate the Values of Community
Based Natural Resource Management in Cambodia
Ou Ratanak
Summary
Community Based Natural Resources Management is a potential development option in
order for Cambodia to address problems of rural poverty and environmental conservation. In
Cambodia, there has been increasing pressure on natural resources in recent years, with
intensifying conflicts over land conversion, and over exploitation of natural resources. Both
ecotourism and non-timber forest products (rattan and bamboo) play a key role in rural poverty
alleviation and biodiversity conservation in Cambodia. The current Cambodian population is over
15 million people, and 80.5% of whom live in rural area. Ecotourism and non-timber forest
products contribute to livelihood development and environmental conservation which accounts
about 20 per cent of Cambodia's Gross National Product and 72% of the workforce is engaged in
agriculture and forestry activities. Bamboo and rattan are the most important non-timber forest
products in Cambodia. They generate approximately US$ 7 million in Cambodia annually.
Bamboo and rattan not only plays a crucial role in national economy but can also contribute to
poverty reduction and conservation.
The first survey was carried out of 111 domestic and 105 foreign tourists who visited
Senmonorom and Bousra Waterfall in Mondulkiri Province. This study is to establish tourist
profiles of Modulkiri Province, to assess ecotourism potential sites in Phnom Prich Wildlife
Sanctuary and to estimate the willingness to pay of tourists in order to assess ecotourism
development in Phnom Prich Wildlife Sanctuary. The second survey was conducted of 216 local
communities who are ecotourism income dependence. The main objective of this research is to
establish the marginal utility of each attribute for sustainable ecotourism management. It is also
used to estimate the payment of each activity for sustainable dolphin ecotourism management. The
next research was interviewed with 324 families who have forest dependence. The objective of
this research is to establish the marginal utility of each attribute for sustainable rattan management
and it was also used to estimate the payment of each activity for sustainable management and
productions. The final study was interviewed with 287 forest-dependent families. This research is
to establish the marginal utility of each attribute for sustainable bamboo management and to
estimate how much people are willing to pay for sustainable management.
These papers present the use of choice modeling as a tool to analyze preferences of
characteristic and behavior of tourist and local community toward livelihood development and
biodiversity conservation in Cambodia. The conditional logit model as an experimental method
was used to establish the marginal utility of each attribute for ecotourism development and
management and sustainable rattan and bamboo productions. It is also used to estimate the
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payment of each activity for improving the developing of ecotourism development and
management and sustainable rattan and bamboo productions. The survey data were analyzed using
conditional multinomial logit models using LIMDEP software.
To look at ways of developing ecotourism in Cambodia, these studies used a choice
experiment aimed at identifying potential activities for new package tours protected areas; to
estimate tourists and local community willingness to pay for entrance fee and income tax for
supporting the development of ecotourism in Cambodia and to identify the preferences and
behaviors of local community and all stakeholders toward all activities for dolphin ecotourism
management both. Most of tourists appreciated of natural based experience and they were
willingness to pay with the total of 88 percent, while 94 percent of local communities were also
happy to contribute their income through local community revolving fund for managing
ecotourism activities at their communities. Each activity has great potential to draw a variety of
tourists appreciative of a nature-based experience. Each attribute was found to be statically
significant should be helping policy makers to see the appreciation of local people for using and
managing their resources in manner way, thus, the government and other stakeholders can use for
better management of ecotourism for the benefit of species conservation and poverty alleviation in
Cambodia. First, it was observed that for both domestic and international tourist most of activities
in the packages were significant determinants of choice and they are WTP high amounts for these
activities, indicating that this area has high potential for ecotourism development. Meanwhile,
local community preferred in increasing of wildlife population for attracting more tourists.
Next, it was also observed that international tourists display the strongest preference for
observing large water birds and wild cattle, alongside elephant riding, canoeing and fishing, visit
and communication, and dancing. Domestic tourists, meanwhile, want to join safari camps with
motorbikes, observe large water birds and wild cattle, visit and communication, and go canoeing
and fishing. These activities would act as a suitable foundation for establishing new package tours.
At the same time, local communities are keen in restoring wildlife habitat and extend their habitat
in order to increase wildlife population for tourists to see.
Thirdly, the majority of both domestic and international visitors are under 30 years old:
there were not many older visitors. In addition, young tourists seem more interested in visiting
remote areas and taking part in the activities listed above than do older visitors. While, local
communities in old age were willingness to support ecotourism development, but they want to
keep their tradition. Thus, a wide range of affordable basic foodstuffs and other essential daily
items, as well as plenty of inexpensive food and accommodations, would be required for young
tourists. The development of ecotourism should also keep local traditional and culture.
Fourth, as expected, it was observed that, tourists often want to combine several
different activities in their packages. This information can be used to establish different package
tours for them. The government can cooperate with tour operators or NGOs to set up priority
areas, design activities and promote package tours for small and medium-sized tourist groups,
because such activities are not easily undertaken by larger groups.
Fifth, it was observed that most of the international respondents are highly-educated
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visitors from European countries, or from Australia, America and Canada, who appear to spend
more time and money than domestic visitors. Thus English- and French-speaking guides would be
required for these tourists. In addition, domestic tourists have a high WTP for guides. Therefore,
training of professional guides is an important part of establishing sustainable ecotourism.
Finally, this study provides policy makers with a range of useful information concerning
the rate of entrance fee of tourists in protected areas; a fee which could be used for maintaining
biodiversity conservation of this area. The study also outlines the preferences of typical packages
for both domestic and international tourists.
This information is very important for ecotourism, and the implementation of policy is
now urgently required. The implementation should, however, focus on the negative impacts of
tourism on the environment, while taking into account the well-being of the local community.
This is because poorly-regulated tourism and economic exploitation of vulnerable communities
will destroy the environmental and cultural assets of these communities. These issues therefore
need to be discussed in the next stage of our research.
Thus, this research will provide an opportunity for community development based upon
intact and healthy ecosystems; provide room for the traditional use particularly from home stay
activities with local people and provide longer-term jobs for local communities around and inside
the sanctuary such as environment and cultural interpreters, backcountry guides, researchers, and
craftspeople. Several research topics could follow up from this study in order to provide clearly
insights into the application of Choice Experiment（CE）especially investigating the effects of
payment to ecotourism development and management for the benefit of species conservation
through restoring habitat and maintaining home range of dolphin and keep an eye on local
community culture.
Many natural resources in Cambodia have a high potential for supporting livelihood
improvement, particularly through ecotourism development and NTFPs collection. The majority of
the rural population uses NTFPs as an important source of income and subsistence, and they are
also considered to play a key role in food security in areas where seasonal food shortages occur,
especially among poorer households. The main results of the analysis were as follows.
The majority of respondents expressed that sustainable rattan and bamboo production is
strongly connected to biodiversity conservation and livelihood development. Both non farmers and
farmers aged under 30 years preferred planting trees or rattan and participated in forest patrolling
for reducing illegal activities in their communities, while the majority of farmers aged between 31
to 50 years advised about protection and harvest for the benefit of the younger generation and to
generate more income sustainability for poorer families. Moreover, education and forest
conservation were found have significant positive influences, based on monthly income from
selling rattan and total income of their households. Thus, in managerial terms, several implications
for the planning and developing of biodiversity conservation can be drawn from the results
obtained in this study. It was observed that local residents express strong support for sustainable
rattan and bamboo production, and thus they will continue to participate in these activities. Our
case studies provide policy makers with a range of useful information concerning the attitudes and
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perceptions of local residents and toward sustainable forest management and species conservation
in the communities, which it can be used for maintaining biodiversity conservation in this area.
In managerial terms, several implications for the planning and managing effectively
from the results obtained in this study. First, it was observed that enrichment planting is the first
preference so that they are keen on restoring and rehabilitation of their resources for both rattan
and bamboo. Second, it was also observed that their marginal willingness to pay value is positive
sign. It means that the local community and stakeholders are appreciating the benefits from
sustainable rattan management. Third, among policy circle and the wide public, for long-term
sustainability there is a need to look outside the public sector for additional funding for
biodiversity conservation and environmental protection. Fourth, it is evident that the primary target
should be the improvement of sustainable rattan and bamboo management for the benefit of both
conservation species and improve their living standard. Fifth, although sustainable management
provides insufficient funds for the conservation and management activities suggested, the
investigation of the local community shows the appreciation of the non-market value of all
attributes for sustainable rattan management. Finally, local communities are strongly support in the
participating of rattan and bamboo management and these results should be contribute to the
decision makers to define appropriated policy before implementing any projects.
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カンボジアにおける天然資源保全型地域社会の環境経済評価
Ou Ratanak
Summary
カンボジアにおいて、天然資源の管理・保全を推進する地域社会の確立は、農村部にお
ける貧困問題と環境保全問題に対処するために潜在的な開発に向けた選択肢となる可能性
を有している。近年、カンボジアにおいては、天然資源の管理・保全に関して、国土保全
とその資源開発を巡る議論が増加している。カンボジアにおけるエコツーリズムの推進と
非材木林産物（特に籐資源と竹資源）（NTFPs）の利用は、カンボジアにおける農村部の
貧困問題の解消と生物多様性の保全に向け、重要な鍵となる役割を果たす。現在、カンボ
ジアおいては、約 1,500万人、全人口の 80.5％の人々が農村地域に居住している。エコツ
ーリズムの推進と非材木林産物（NTFPs）の利用は、農村開発と自然環境の保全に、国民
総生産（GDP）で約 20％の貢献を果たしており、就業者の 72％は農林業部門における活
動に従事している。特に、籐資源と竹資源は、カンボジアにおいて最も重要な非材木林産
物（NTFPs）に位置付けられる。これらの非材木林産物（NTFPs）は、毎年、カンボジア
において概算約 700万米ドルを産出している。加えて、籐資源と竹資源は、国民経済で重
要な役割を果たすのみならず、農村地域の貧困解消と農村地域の保全に寄与することも可
能である。
本論文における諸課題の解明に際しては、現地ヒアリング調査を４回実施した。本論文
における最初の調査は、Mondulkiri省における Senmonorom Waterfalと Bousra Waterfallを
訪問・観光した 111人のカンボジア人と 105人の外国人観光者を対象に実施した。ここで
の調査研究の目的は、Modulkiri省の訪問者のプロファイルの特徴を解明し、Phnom Prich
Wildlife Sanctuaryにおける観光地としての潜在的な可能性の評価に向け、訪問者の支払意
志額（WTP）を推計することである。２回目の調査は、エコツーリズムからの収入に依
存する 216の地域住民を対象に実施した。この研究の主要な目的は、持続可能なエコツー
リズムの経営管理に向け、それぞれの属性レベルの限界効用の特徴を解明することである。
加えて、持続可能なドルフィン・エコツーリズムのためのそれぞれの活動に対する支払額
を推計することである。３回目の調査は、森林資源の活用に依存している 324世帯を対象
に実施した。ここでの調査研究の主たる目的は、持続可能な籘資源の経営管理に向け、そ
れぞれの属性レベルの限界効用の特徴を解明することである。加えて、持続可能な籐資源
の生産と経営管理のためのそれぞれの活動に対する支払額を推計することである。最後の
調査は、森林資源の利用に依存する 287世帯を対象に実施した。ここでの調査研究の主た
る目的は、持続可能な竹資源の経営管理に向け、それぞれの属性レベルの限界効用の特徴
を解明することである。加えて、持続可能な竹資源の生産と経営管理のためのそれぞれの
活動に対する支払額を推計することにある。
これらの調査研究の分析に際しては、カンボジアにおけるエコツーリズム等の観光者の
選好の特徴と訪問者の行動様式、農村開発、そして、生物多様性保全等の分析に関して、
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選択実験モデルを適用した。実験計画法の手法である条件付きロジットモデルは、エコツ
ーリズムの発展及び管理と籐資源と竹資源の持続的な生産における各属性の限界効用を解
明するのに最適な手法である。また、この手法は、エコツーリズムの発展及び管理と籐資
源と竹資源の持続的な生産の種々の改善策に対する支払額の推定に際しても有効である。
調査データの分析に際して、計測モデルは、条件付き多項ロジットモデルを適用した。ま
た、分析モデルの推計に際しては、ソフトウェアとして LIMDEPを利用した。
カンボジアにおける農村部の貧困問題の解消と生物多様性の保全に向けたエコツーリズ
ムの発展方向に関して得られた研究成果は、次の通りである。
カンボジアにおけるエコツーリズムの発展方向の解明に際しては、保護区域を対象とし
た新しいパッケージツアーにおける活動の可能性を確認することを目的に、観光者と地域
住民に対してカンボジアにおけるエコツーリズムの支援を目的とした入場料や所得税水準
の推計、エコツーリズムに対する地域住民の選好や行動様式の解明、ドルフィン・エコツ
ーリズム経営の全ての活動に関する利害関係者の選好や行動様式の解明を試みた。なお、
分析に際しては、選択実験を援用した。観光者の多くは、自然体験を評価しており、観光
者の 88％は、支払意志を有することが、同時に、地域住民の 94％が地域社会におけるエ
コツーリズム活動の経営成果に基づき地域社会の回転基金を通して得られる収入にエコツ
ーリズムが貢献していることに満足していることが明らかとなった。各々の活動は、自然
体験に価値を見いだす多様な観光者の獲得に対して、大きな潜在的可能性を有している。
各々の属性レベルに統計的有意性が確認されるということは 政策立案者にとって、政府
や他の利害関係者が利用することが可能な稀少生物種の保全や貧困解消の対策策定に有益
で、より有効なエコツーリズムの管理方法等、それらの資源の管理方法を模索する上で手
助けとなることを示している。これらの分析から解明された諸点は、次の通りである。
第１は、カンボジア人及び外国人観光者の双方にとり、設定したエコツーリズム・パッ
ケージの大部分の活動において、それらの活動の選択決定に関して、統計的に有意性が確
認されたことである。そして、カンボジア人及び外国人観光者の双方は、これらの活動に
関して、高い支払意志額（WTP）を示していることである。加えて、分析対象地域は、
エコツーリズムの発展に関して高い可能性があることが確認された。一方、地域住民は、
より多くの観光者の誘致に向けて、野生生物を保全・管理に強い選好を示していることも
確認された。
第２は、外国人観光者は、大きな水鳥や野生牛の観察や、エレファント・ライディング
やカヌー、釣り、農村集落におけるホームステイや伝統舞踊公演に強い選好を示している
ことが明らかにされた。一方、カンボジア人の観光者は、モーターバイクによるサファリ
・キャンプや大きな水鳥や野生牛の観察、農村集落におけるホームステイ、カヌー、釣り
等に選好を示している。これらの活動は、新しいエコツーリズムのパッケージツアーを企
画する際の基本的コンセプトを提供するのに有効である。同時に、地域住民は、野生生物
生息地の回復や観光者が観察することができる野生生物の保全・管理に向け、野生動物の
生息地の拡大に熱心に取り組んでいることも明らかとなった。
第３は、カンボジア人と外国人観光者の大多数は、年齢が 30 歳未満の人々であること
である。すなわち、老齢の観光者は極めて少数である。加えて、若年層の観光者は、遠隔
地への観光や、前述の活動に参加することに関して、老齢層の観光者に比較してより興味
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を有しているであろうことが推測された。同時に、地域社会における老齢層の人々は、エ
コツーリズムの支援に対して支払意志を有している一方で、老齢層の人々は、地域社会の
伝統を保全することを強く望んでいる。このように、豊富で安価な食物と宿泊設備だけで
なく、入手可能な広範囲な食料品や他の生活必需財は、若年層の観光者には必要不可欠で
ある。同時に、エコツーリズムの発達は、地域の伝統的と文化も保全しなければならない
ことが明かとなった。
第４は、予想されていた結果であるが、観光者は、複数の異なる活動が組み込まれたエ
コツーリズムのパッケージを期待していることが明らかとなった。この知見は、従来とは
異なるエコツーリズムのパッケージツアーを企画する際に有用な情報を提供する。政府は、
小規模及び中規模の観光グループのパッケージツアーの促進に関して、エコツーリズムの
優先地域を指定し、活動計画の設計等において旅行会社や NGO と協力することが可能で
ある。なぜなら、そのような活動は、大規模なグループでは簡単に実施することが困難で
あるからである。
第５は、外国人観光者の大部分は、ヨーロッパ諸国、あるいは、オーストラリア、アメ
リカやカナダからの高学歴の人々であり、彼らは、カンボジア人の観光者に比較し、多く
の時間と費用を用いる傾向が強いことが明らかとなった。このように、エコツーリズムの
推進に際しては、外国人観光者に対して、英語及びフランス語が堪能なガイドが必要であ
る。加えて、カンボジア人観光者は、ガイドに対して高額な支払意志を示している。した
がって、プロのガイドに対する研修は、持続可能なエコツーリズムの確立に際して重要な
部分を占めている。
最後に、これらの研究から得られた知見は、保護地域における観光者に対する入場料の
水準の検討や、保護地域における生物多様性保全の維持管理に供することが可能な料金の
水準等、政策立案者に多くの利用可能な有益な情報を提供することが可能となる。また、
本研究は、カンボジア人観光者や外国人観光者の双方に、典型的なエコツーリズムのパッ
ケージ選択の概要を示すことが可能となる。
こうした情報はエコツーリズムの実施に際しては、極めて重要であり、かつ、その政策
の実施は、火急に必要な状況となっている。しかしながら、現在実施されている政策は、
エコツーリズムが環境に及ぼす悪影響に焦点が当てられており、同時に、地域住民の福利
厚生に焦点が当てられている。このような施策が実施される背景には、後進的な地域にお
ける十分な規制が未整備な観光旅行や経済開発は、当該地域における自然環境や文化遺産
の破壊をもたらす可能性が高いからである。したがって、本研究の次の段階においては、
これらの諸問題が議論される必要がある。
このように、これらの研究結果は、手つかずの自然生態系を維持する地域社会発展の機
会を提示することが可能となる。すなわち、農村集落の住民による伝統的な居住様式によ
るホームステイの提供や、地域社会や保護区域における長期雇用の就業機会、例えば、地
域環境や地域文化の解説者やバックカントリーガイド、研究補助者や伝統文化財職人とい
った就業機会の可能性が提示される。本研究における複数の知見は、特に、エコツーリズ
ムの発展やイルカの生息地の回復事業や行動圏の維持活動及び地域住民・地域社会の文化
への配慮等を通じての稀少生物種の保全のための経営管理に関する選択実験の適用の可能
性の検討するために極めて有効である。
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カンボジアにおける農村部の貧困問題の解消と生物多様性の保全に向けた非材木林産物
（特に籐資源と竹資源）（NTFPs）の管理・保全の発展方向に関して得られた研究成果は、
次の通りである。
カンボジアにおける多くの天然資源は、地域住民の家計改善の支援に関して、高い潜在
的能力を有している。特に、エコツーリズムの発展や非材木林産物（NTFPs）の収集は有
効である。農村人口の大多数は、収入や生存のための源泉として、非材木林産物（NTFPs）
を利用している。そして、非材木林産物（NTFPs）は、季節的な食糧不足が発生する地域
における貧困層において、食糧安全保障での観点からも重要な役割を果たしている。本論
文の主要な分析結果は、次の通りである。
調査対象者の大多数は、持続的な籐資源と竹資源生産は、生物多様性の保全や農村住民
の家計改善に、極めて強く関連していると認識している。30歳未満の非農民及び農民は、
居住地域における籐資源を始めとする植林活動や森林における不法活動防止のためのパト
ロール活動に高い関心を有している。同時に、31 歳～ 50 歳の農民の大多数は、次世代に
向けて、貧困層に対して、持続的により多くの収入源として維持できるような、資源の利
用や保全に強い関心を有している。さらに、教育水準と森林保全の意識は、毎月の収入の
多くを籐資源の販売に依存している農村住民家計において、統計学的な観点からもプラス
の関係を有していることが明らかとなった。このような分析結果は、経営管理の観点から、
生物多様性保全の開発や計画に向けての複数の示唆を供することが可能となる。地域住民
は、持続的な籐資源と竹資源生産の支援に強い関心を示しており、このことから、地域住
民は、森林資源の保全や森林地域のパトロール等、前述の活動を継続していることが明ら
かとなった。本論文における事例研究は、その地域における生物多様性の保全活動の維持
を通じて天然資源の利用が可能となるような農村地域における持続的な森林管理や稀少生
物種の保全活動に対する地域住民の選好や意識に関して、政策立案者に多くの利用可能な
有益な情報を提供することとなる。
経営条件的な視点からは、本論文の分析結果を読み取ると、計画と管理の方向性という
観点から明らかになった諸点は、次の通りである。第１は、地域住民は、何よりもまず第
１に籘資源と竹資源の回復と復旧に関する活動に強い関心を示していることである。第２
は、地域住民の籐資源と竹資源の保全に対する支払意志額は、プラスの値を示すことであ
る。すなわち、このことは、地域住民や資源利用に伴う利害関係者は、持続的な籐資源管
理からの利益が得られることを認識していることを意味している。第３は、持続性を担保
する意味で長期的な観点から、公共部門からの生物多様性保全や環境保護に向けての一層
の追加的な資金提供の検討が必要不可欠であり、一連の政策サイクルや市民各層において、
その合意形成が必要であることである。第４は、主要な目標は、稀少生物種保全や地域住
民の生活改善の双方に資する持続的な籐資源と竹資源管理の改善であることが明白である
ということである。第５は、持続可能な管理の在り方は、資源保全に関する資金不足と管
理活動の必要性を示唆するものであるが、同時に、地域住民・地域社会に対する調査研究
は、持続可能な籘資源管理に関する全ての属性の非市場価値の評価を示すことも可能とな
る。最後に、地域住民は、籐資源と竹資源管理への参加を強力に支援している。そして、
これまでの分析結果は、政策立案者に対して、いかなるプロジェクトを計画・実行する前
提として、最適な政策を立案するに際し、貢献するものと結論付けられる。
